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Abstract:  Five  alternatives,  to  extend  the  Highland  Scenic  Highway 
from  its  present  terminus  at  U.S.  Route  219  to  U.S.  Route  250,  are 
described  and  evaluated.  The  four  different  alternative  alignments 
considered  for  the  highway's  construction  are  identified  as: 

1)  Cheat  Mountain  -  Shavers  Fork;  2)  Cheat  Mountain;  3)  Back 
Allegheny  Mountain;  and  4)  Shavers  Fork.  The  fifth,  alternative 
is  the  No-build  Alternative;  this  being  the  Forest  Service 
preferred  alternative.  Rationale  for  this  preference  is  described 
within. 
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FINAL  ENVIRONMENTAL  IMPACT  STATEMENT 


EXTENSION  OF  THE  HIGHLAND  SCENIC  HIGHWAY, 

WEST  VIRGINIA  ROUTE  150,  FROM  U.S.  ROUTE  219  TO  U.S.  ROUTE  250 

MONONGAHELA  NATIONAL  FOREST 
Pocahontas  and  Randolph  Counties,  West  Virginia 

GENERAL  INFORMATION 


Copies  of  this  Final  Environmental  Impact  Statement  may  be  obtained 
from: 


Mr.  Harry  B,  Mahoney 
Highland  Scenic  Highway  Coordinator 
U.S,  Forest  Service 
P.O.  Box  1548 

Elkins,  West  Virginia  26241 

The  following  Technical  Reports  form  the  basis  for  the  preparation  of 
this  Environmental  Impact  Statement: 

1.  Public  Participation  Program  -  Working  Paper  No,  1 

2.  Description  of  Alternatives  -  Working  Paper  No.  4 

3.  Phase  I  Archeological  Reconnaissance  Report 

4.  Soils  and  Geology  Assessment 

5.  Terrestrial  Wildlife  Evaluation 

6.  Water  Resources  Assessment 

7.  Air  Quality  Impact  Assessment 

These  Technical  Reports  are  available  for  review  at: 

The  U.S.  Forest  Service 
Monongahela  National  Forest 
Sycamore  Street 
Elkins,  West  Virginia 

Comments  on  this  Final  Environmental  Impact  Statement  or  any  of  the 
associated  Technical  Reports  should  be  submitted  to: 

Ralph  F.  Mumme 
Forest  Supervisor 
Monongahela  National  Forest 
P.  0.  Box  1548 

Elkins,  West  Virginia  26241 


SUMMARY 


SUMMARY 


The  proposed  action  addressed  in  this  statement  is  the  extension  of  the 
Highland  Scenic  Highway  (West  Virginia  Route  150)  from  the  present  terminus 
of  the  completed  section  of  this  highway  at  U.S.  Route  219,  approximately 
seven  miles  north  of  Marlinton,  Pocahontas  County,  to  U.S.  Route  250  near 
Barton  Knob,  Randolph  County,  West  Virginia  (Figures  1  and  2).  The  length 
of  the  proposed  extension  will  vary  from  34.78  miles  to  39.84  miles  depending 
upon  which  of  the  alternatives  developed  for  the  project  is  considered.  The 
development  and  construction  of  the  proposed  extension  of  the  Highland  Scenic 
Highway  was  authorized  by  Section  161  of  Public  Law  93-87,  the  Federal-aid 
Highways  Act  of  1973  (Appendix  A),  and  funding  for  the  necessary  studies  was 
provided  by  the  1978  Department  of  Transportation  Appropriation  Act.  The 
environmental  studies  and  analyses  for  the  proposed  extension  are  required  by 
the  National  Environmental  Policy  Act  of  1969.  The  Forest  Service  identified 
the  need  to  prepare  an  environmental  impact  statement  to  document  the  analysis 
of  tire  Highland  Scenic  Highway,  east  of  U.S.  Route  219,  in  1973. 

The  study  was  focused  on  a  reevaluation  of  four  previously  developed 
alignment  alternatives  established  from  studies  by  the  Federal  Highway 
Administration  for  the  proposed  extension  of  the  Highland  Scenic  Highway. 

In  addition  to  refinements  of  the  alignments,  grades  and  quantity  and  cost 
estimates  for  these  proposed  alignment  alternatives,  other  possible 
alignments  for  the  proposed  highway  extension,  consistent  with  the  parameters 
established  by  the  authorizing  legislation,  were  investigated  and  evaluated. 
The  main  effort  in  these  studies,  however,  was  directed  to  the  development 
of  land  acquisition,  recreational  facilities  development  and  visual  management 
programs  for  the  proposed  highway  and  associated  lands.  These  study  require¬ 
ments  were  mandated  by  the  authorizing  legislation  and  were  necessary  for 
conformance  to  U.S.  Forest  Service  plans  and  programs  for  the  affected  sub¬ 
units  of  the  Monongahela  National  Forest. 

The  four  alternatives  considered  for  the  construction  of  the  proposed 
Highland  Scenic  Highway  extension  (Figure  3)  are  identified  as  follows: 

Alternative  Designation  Segments  Length  (Miles) 


1 

Cheat  Mountain-Shavers  Fork 

A,  B ,  G,  C 

38.91 

2 

Cheat  Mountain 

A,D,C 

35.20 

3 

Back  Allegheny  Mountain 

A,B,E,H 

39.84 

4 

Shavers  Fork 

A,B,E,F 

34.78 

Each  of  these  proposed  alternatives  includes  the  alignments  of  the  scenic 
highway  within  a  right-of-way,  generally  1,000  feet  in  width;  the  associated 
land  acquisition  programs  necessary  to  control  the  visual  quality  of  the  area 
observed  from  the  highway;  and  recreational  development  planning  at  a  level 
which  would  enhance  the  road- user’s  enjoyment  of  the  highway.  Most  of  the 
land  in  which  each  of  the  proposed  alternatives  are  located  is  currently  in 
private  ownership.  Within  the  scenic  corridor,  it  is  proposed  to  acquire 
needed  privately-owned  land  outside  of  the  right-of-way  by  easements. 

There  are  also  acquisition  areas  proposed  for  each  alternative  which  were 
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surface-mined  prior  to  the  enactment  of  the  Surface  Mining  Control  and  Reclama¬ 
tion  Act  and  have  not  been  adequately  restored  to  a  condition  providing  satis¬ 
factory  visual  quality  as  seen  from  the  highway.  The  acquisition  programs 
propose  the  acquisition  in  fee  of  these  lands  to  ensure  adequate  reclamation. 

A  summary  of  the  land  utilization  and  needs  (in  acres)  for  each  alternative 
follows : 


Federally-  Fee  Simple  Acquisitions 


Alternative 

Owned  Land 

R-O-W 

Reclamation 

Easements 

Total 

1 

3,740 

4,434 

463 

31,881 

40,518 

2 

3,347 

4,130 

672 

32,445 

40,594 

3 

2,718 

4,796 

713 

44,745 

52,972 

4 

2,718 

3,996 

808 

36,213 

43,735 

Costs  estimated  for  the  acquisition  programs  range  from  $15,527,000  (Alternative  1) 
to  $21,136,000  (Alternative  3). 

The  recreational  development  planning  for  each  alternative  proposes  facilities 
which  will  directly  enhance  the  road-user's  enjoyment  of  the  highway.  These 
facilities  include  scenic  overlooks,  picnic  areas  and  interpretive  trails. 
Consideration  has  also  been  given  to  providing  a  bikeway  adjacent  to  the  roadway. 
Costs  for  the  proposed  recreational  facilities  range  from  $1,082,  400  (Alternative  4) 
to  $1,377,800  (Alternative  3),  not  including  costs  for  the  bikeway. 

Estimated  costs  (in  $1,000)  for  the  implementation  of  each  of  the  proposed 
alternatives  have  been  projected  as  follows; 


Alternative 


1 


Land  Acquisition 

$15,527 

Construction  and 

Engineering 

42,091 

Reclamation 

542 

Recreation  Development 

1,120 

Erosion  Control 

773 

TOTAL 

$60,053 

2 

2 

4 

$15,711 

$21,136 

$17,284 

39,021 

37,225 

35,275 

542 

773 

1,132 

1,083 

1,378 

1,082 

653 

790 

1,063 

$57,010 

$61,302 

$55,836 

Through  public  participation  and  inter-agency  coordination  and  the  scoping 
process,  significant  concerns  for  the  proposed  extension  of  the  Highland  Scenic 
Highway  have  been  identified  as:  engineering  and  construction  concerns, 
relative  to  construction  in  landslide  prone  areas  and  erodible  soils,  and  in 
limestone  bedrock  areas  and  other  areas  where  groundwater  may  be  affected; 
project  costs  and  relationship  of  benefits  projected  for  the  project  compared 
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to  project  costs;  effects  on  employment  and  revenue,  particularly  in  regard 
to  the  timber  harvesting  and  mining  industries;  effects  of  vehicular  ignition 
interference  on  operations  of  the  National  Radio  Astronomy  Observatory; 
environmental  impacts  on  water  quality  and  water  resources,  including  the 
recreational  use  of  the  area’s  streams,  wildlife  habitat,  especially  the 
black  bear,  snowshoe  hare,  and  wild  turkey,  effects  on  rare  or  endangered 
species;  concerns  of  energy  use  and  consumption;  climate-related  impacts; 
and  effects  related  to  tourism  and  other  travel/recreational  uses.  It  has 
been  determined  beneficial  effects  for  the  proposed  extension  of  the  Highland 
Scenic  Highway  could  be  anticipated  in  the  areas  of  tourism,  recreational  use, 
employment  and  revenue.  There  would  be  probable  adverse  effects  relative  to 
energy,  project  implementation  costs,  coal  mining,  timber  management  and 
climate-related  effects.  Construction  impacts  related  to  geology,  soils, 
erosion  and  groundwater  could  also  be  adverse.  It  is  also  likely  adverse 
effects  on  wildlife  and  water  resources  could  occur.  For  many  of  these  effects, 
mitigation  measures  could  be  applied  which  significantly  reduces  the  adverse 
effects,  but,  often  at  substantially  increased  costs. 


MAJOR  CONCLUSIONS 

As  a  result  of  the  analyses  and  evaluations  of  the  proposed  alternatives 
for  the  construction  of  the  extension  of  the  Highland  Scenic  Highway,  Alterna¬ 
tive  2  has  been  recommended  as  the  preferred  build  alternative.  This  selection 
is  based  upon  Alternative  2  representing  the  best  compromise  in  terms  of  antic¬ 
ipated  costs,  probable  benefits  and  adverse  effects  of  the  four  alternatives 
considered  for  construction.  While  the  studies  have  indicated  Alternative  2  is 
located  into  more  areas  of  landslide  potential  and  erodible  soils  and  crosses 
more  areas  underlain  with  limestone,  increasing  possible  risks  of  groundwater 
impacts,  the  nature  of  the  topography  and  the  slopes  encountered  permits  a 
higher  degree  of  adjustment  of  roadway  lines  and  grades  to  overcome  specific 
problem  areas  which  may  be  determined  more  accurately  during  design  studies. 

The  other  alternatives  through  the  Thorny  Flat  area  are  more  rigidly  fixed 
relative  to  alignment  and  grade  and  lack  the  flexibility  of  Alternative  2  in 
this  respect.  Alternative  2  also  does  not  have  quite  the  same  level  of  scenic 
quality  that  is  associated  with  the  alternatives  through  Thorny  Flat,  however, 
all  of  the  alternatives  are  located  in  areas  of  extraordinary  scenery  and  the 
level  of  scenic  quality  on  Alternative  2  is  not  significantly  diminished. 

Despite  the  adequacy  of  Alternative  2  to  fulfill  the  requirements  for  the 
extension  of  the  Highland  Scenic  Highway,  comparison  with  the  No-action,  or 
No-build,  Alternative  indicates  serious  reservations  on  whether  the  Highland 
Scenic  Highway  should  be  considered  for  extension  within  the  parameters 
deteimined  for  the  study,  at  least  under  foreseeable  economic  and  environmental 
conditions.  For  these  reasons,  the  No-build  Alternative  has  been  recommended 
as  the  preferred  alternative  for  the  disposition  of  the  study.  The  selection 
of  the  No-build  Alternative  is  based  on  consideration  of  the  following: 
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.  The  estimated  costs  for  construction,  land  acquisitions,  recreational 
development,  reclamation,  mitigation  of  adverse  effects,  and  economic 
losses  in  employment  and  the  mining  and  timber  management  industries 
exceed  the  benefits  which  can  be  projected  for  the  proposed  project. 

.  Although  most  of  the  adverse  impacts  associated  with  construction  of 
the  project  can  be  mitigated  to  an  acceptable  level  to  permit  the 
construction  of  the  highway,  many  impacts,  particularly  to  wildlife 
habitat,  are  unavoidable. 

.  Although  the  land  acquisition  program  proposed  for  the  build  alterna¬ 
tive  provides  control  over  land  use  and  development  of  the  lands 
adjacent  to  the  proposed  highway,  ensuring  positive  environmental 
protection  within  these  lands,  the  studies  have  not  established 
that  current  activities  and  development  within  these  areas  cannot 
be  adequately  controlled  through  existing  regulations  and  practices. 

.  As  a  scenic  highway  designed  for  recreational  use,  the  Highland 
Scenic  Highway  will  provide  little  benefit  to  local  or  regional 
transportation  needs. 

.  Visibility,  particularly  in  the  higher  elevations  where  the  highway 

is  to  be  located,  is  frequently  limited,  reducing  the  ability  to  enjoy 
the  scenic  vistas  available  from  the  highway.  Inclement  winter 
weather  may  force  the  closing  of  the  highway  for  extended  periods. 

.  The  construction  of  a  highway  for  purely  recreational  use  is  not 
consistent  with  national  goals  for  the  reduction  of  energy  con¬ 
sumption,  particularly  since  it  is  indicated  fuel  consumption 
will  be  increased  because  of  the  construction,  operation  and 
maintenance  of  the  proposed  highway  section. 

Since  the  studies  for  the  extension  of  the  Highland  Scenic  Highway  were 
performed  specifically  to  fulfill  the  requirements  of  the  authorizing  legislation. 
Public  Law  93-87,  other  options  which  may  be  available  for  the  proposed  extension 
were  not  fully  developed  in  this  study.  These  include: 

.  Utilization  of  existing  U.S.  Route  219  for  the  extension  of  the 
Highland  Scenic  Highway  from  the  terminus  of  the  existing 
section  to  a  point  north  which  is  easily  accessible  to  the 
regional  highway  network. 

.  Extension  of  the  highway  from  the  terminus  of  the  existing 

section  over  the  proposed  alignment  to  intersect  U.S.  Route  219 
in  the  Linwood  area  or  northwest  of  Mace  Knob.  This  alternative 
would  extend  the  Highland  Scenic  Highway  approximately  10  to  20 
miles,  shortening  the  travel  distance  on  the  parallel  section 
of  U.S.  Route  219  by  approximately  five  miles,  providing  a 
significant  Improvement  to  the  local  transportation  system. 
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Extension  of  the  highway  from  the  terminus  of  the  existing  section 
to  connect  to  State  of  West  Virginia  secondary  routes  in  the 
vicinity  of  the  Town  of  Cass.  This  alternative  wo\ild  extend  the 
Highland  Scenic  Highway  approximately  17  miles  and  provide  con¬ 
venient  service  to  major  attractions  within  the  area,  but,  would 
require  the  improvement  of  the  secondary  routes  to  adequately 
connect  to  the  regional  highway  network. 


AREAS  OF  CONTROVERSY 

The  Highland  Scenic  Highway  has  been  a  highly  controversial  project  through¬ 
out  its  history.  Originally  proposed  to  extend  approximately  160  miles  from 
Richwood,  West  Virginia,  to  U.S.  Route  50  between  Gormanla  and  Mount  Storm, 

West  Virginia,  the  Highland  Scenic  Highway  was  originally  planned  as  a  multiple 
use  highway.  The  status  of  the  highway  was  changed  with  the  passage  of  Public 
Law  93-87,  (Appendix  A)  which  authorized  the  Secretary  of  Agriculture,  through 
the  Forest  Service,  to  develop  and  construct  the  highway  as  a  parkway,  limited 
to  passenger  cars  only,  from  West  Virginia  Route  39  to  U.S.  Route  250,  near 
Barton  Knob.  This  limitation  has  been  a  major  source  of  controversy. 


Other  areas  of  controversy  included  the  following: 

.  Changes  in  water  quality  and  effects  on  the  area's  water  resources 
including  fish  habitat,  recreational  use  of  streams,  aesthetics  of 
the  natural  streams  and  impacts  on  groundwater  for  water  supply  and 
fish  hatchery  production. 

.  Potential  changes  in  wildlife  habitat,  population  and  diversity, 
particularly  in  regard  to  the  black  bear,  wild  turkey,  snowshoe 
hare,  threatened  or  endangered  species  and  other  wildlife  of 
recreational  or  scientific  interest. 

.  Potential  changes  in  local  or  regional  economics. 

.  Anticipated  costs  and  benefits  attributable  to  the  project. 

.  Potential  effects  on  energy  use  and  consumption,  including 
possible  restrictions  to  use  of  local  energy  sources. 

.  Potential  changes  and  restrictions  in  land  and  resource  use 
and  ownership  patterns. 

,  Potential  Impacts  on  existing  facilities  including  the  National 
Radio  Astronomy  Observatory,  Cass  Scenic  Railroad,  historic 
Town  of  Cass,  State  forests  and  parks. 
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Potential  effects  on  visual  and  recreational  resources  in  the  area. 

Suitability  of  terrain,  geology,  and  soils  for  highway  purposes 
including  considerations  of  safety  and  impact  on  existing  trans¬ 
portation  facilities. 

Consistency  with  U.S.  Forest  Service,  other  Federal,  State,  and 
local  planning  programs  and  priorities  in  the  area. 

Climatic  conditions  affecting  visibility  and  maintenance. 


ISSUES  TO  BE  RESOLVED 

Due  to  the  complexity  of  the  controversies  existing  for  the  Highland  Scenic 
Highway,  it  is  doubtful  that  every  issue  and  concern  can  be  completely  resolved 
to  everyone's  satisfaction.  It  is  considered,  however,  the  recommendation  of 
the  selection  of  the  No-build  Alternative  is  the  most  consistent  alternative 
in  response  to  the  opinions  and  concerns  expressed  by  the  majority  of  the 
respondents  during  the  course  of  the  study. 

Consistent  with  National  Environmental  Policy  Act  implementation 
procedures,  responses  and  comments  resulting  from  the  circulation  of  this 
draft  environmental  impact  statement  will  be  analyzed  and  evaluated  to 
determine  the  extent  of  any  issues  which  may  remain  controversial.  The 
opportunity  for  a  public  hearing  on  this  study  will  also  be  presented 
during  the  period  that  the  draft  environmental  impact  is  available  for 
public  and  agency  review.  The  comments  resulting  from  the  public  hearing 
will  also  be  considered  in  determining  the  extent  of  any  remaining  con¬ 
troversy.  When  the  comments  resulting  from  the  circulation  of  the  state¬ 
ment  and  public  hearing,  if  one  is  held,  have  been  collected,  analyzed  and 
evaluated,  further  consultation,  if  appropriate,  with  respondents  will  be 
undertaken  to  resolve  any  remaining  issues.  Any  issues  which  are  not 
finally  resolved  at  this  time  will  be  indicated  in  the  Final  Environmental 
Impact  Statement  to  be  prepared  after  the  review  of  comments  and  responses. 
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I.  INTRODUCTION 


A.  NATURE  OF  DECISION  TO  BE  MADE 

The  Highland  Scenic  Highway  was  first  proposed  in  the  early  1960’s  as 
a  160  mile  scenic  road  extending  through  the  Monongahela  National  Forest 
from  Richwood,  West  Virginia,  northeasterly  to  U.S.  50  between  Gormania 
and  Mount  Storm,  West  Virginia.  Although  intended  primarily  to  provide 
opportunities  for  recreation  and  viewing  of  outstanding  scenery,  the  road 
was  originally  planned  as  a  multiple  purpose  road. 

The  first  funds  were  provided  by  the  Foderal—Aid  Highway  Act  of  1962, 
with  construction  beginning  in  1965  at  WV  Rt.  39  near  the  Cranberry  Mountain 
Visitor  Center,  23  miles  east  of  Richwood.  Slightly  over  22  miles  of  two-l^e 
paved  highway  have  been  constructed  between  WV  Rt.  39  and  U.S.  219,  seven  miles 
north  of  Marlinton,  West  Virginia.  The  funding  for  the  initial  construction 
sections  was  provided  by  the  allocations  for  Public  Land  Highways  made  available 
under  several  Federal~aid  Highway  Acts  since  1962.  As  a  Public  Land  Highway, 
the  Highland  Scenic  Highway  could  not  be  limited  to  recreational  use  as  had  been 
done  for  parkways  authorized  by  special  Acts  of  Congress. 

The  status  of  the  highway  was  changed  by  passage  of  the  1973  Highways 
Act  (P.L.  93-87)  in  1973.  Section  161  of  this  Act  (See  Appendix  A)  authorized 
the  Secretary  of  Agriculture,  through  the  Forest  Service,  to  develop  and  con¬ 
struct  the  highway  as  a  parkway,  limited  to  passenger  cars  only,  from  WV  Rt. 

39  to  U.S.  250.  The  Act  authorized  acquisition  and  reclamation  of  lands  and 
development  of  recreation  facilities.  The  Act  also  provided  that  any  proposed 
extension  between  U.S.  250  and  Cunningham  Knob  shall  follow  existing  routes. 

The  designation  of  the  status  of  the  Highland  Scenic  Highway  as  a  parkway, 
limited  to  passenger  cars,  represented  a  significant  departure  from  its 
original  status.  This  change  of  status  also  represents  a  change  in  the  funding 
source  of  subsequent  sections  of  this  highway.  No  funds  were  specifically 
allocated  to  the  construction  of  the  Highland  Scenic  Highway  by  Public  Law 
93-87,  which  indicated  construction  was  not  to  be  initiated  until  the  Forest 
Service  had  acquired  sufficient  lands  and  interests  in  lands  (including 
mineral  rights)  through  the  Shavers  Fork  Watershed  to  assure  an  adequate 
scenic  corridor  for  the  Highland  Scenic  Highway  and  the  control  of  water 
quality  in  Shavers  Fork.  Funding  for  the  current  study  originated  from  the 
1978  DOT  Appropriations  Act  which  provided  for  a  study  on  the  Highland  Scenic 
Highway.  This  study  was  limited  to  the  extension  of  this  highway  from  U.S. 

Route  219  to  U.S.  Route  250  near  Barton  Knob,  and  included  specific  reference 
to  the  requirements  within  the  Upper  Shavers  Fork  area  contained  in  Public 
Law  93-87.  It  was  also  specifically  indicated  that  the  Highland  Scenic  Highway 
was  to  be  designated  as  a  Federal-aid  secondary  system  route  to  allow  highway 
trust  funding  to  be  used  for  this  highway.  The  availability  of  funding,  or 
more  specifically,  the  Congressional  allocation  of  funding,  for  the  extension 
of  the  Highland  Scenic  Highway,  as  a  consequence,  remains  a  factor  in  the 
determination  of  the  future  course  of  the  proposed  project. 
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Construction  of  the  Highland  Scenic  Highway  has  met  with  a  considerable 
amoimt  of  controversy  since  original  planning  due  to  concern  for  potential 
impacts  on  water  quality,  wildlife  habitat,  land  ownership,  coal  production, 
timber  harvest.  State  and  private  recreation  development,  visual  resource, 
and  other  resources. 

This  study  is  intended  to  determine  the  feasibility  and  desirability  of 
extension  of  the  highway  to  U.S.  250,  to  identify  the  most  desirable  loca¬ 
tion,  and  to  propose  acquisition,  development,  and  management  programs  for 
the  highway  and  associated  lands. 

There  are  two  specific  objectives  of  the  study.  These  are; 

1.  Which  of  the  alternatives  proposed  for  the  construction  of  the 
extension  of  the  Highland  Scenic  Highway  should  be  selected 

as  the  preferred  alternative  for  construction? ;  and, 

2.  Whether,  or  not,  the  preferred  build  alternative  selected 
as  a  result  of  this  study  should  be  built  as  the  extension 
of  the  Highland  Scenic  Highway? 

The  study  was  based  on  a  re-evaluation  of  four  previous  alternative 
alignments  proposed  for  the  extension  of  the  lUghland  Scenic  Highway  developed 
by  Region  15,  Federal  Highway  Administration.  These  proposed  alignments 
were  analyzed  with  respect  to  other  possible  alternatives  that  could  fully, 
or  partially,  fulfill  the  requirements  established  by  Section  161  of  Public 
Law  93-87,  and  which  were  consistent  with  other  Federal,  State  and  local 
planning  related  to  the  project  area. 

The  "No-build"  or  No  Action  Alternative,  the  consideration  of  not 
providing  any  of  the  alternatives  proposed  for  the  construction  of  the 
Highland  Scenic  Highway  extension  remained  a  viable  alternative  throughout 
these  studies. 


B.  LOCATION 

The  proposed  extension  of  the  Highland  Scenic  Highway  is  located  in 
Pocahontas  and  Randolph  Counties  in  southeastern  West  Virginia,  in  the  South 
Central  portion  of  the  Monongahela  National  Forest  (Figure  1) .  The  southern 
terminus  of  the  proposed  extension  is  on  U.S.  Route  219  at  the  intersection 
with  the  portion  of  the  Highland  Scenic  Highway  already  constructed  and 
opened  to  traffic  (Figure  2) .  This  terminus  is  approximately  seven  miles 
north  of  Marllnton,  West  Virginia.  From  this  intersection,  the  alternatives 
proposed  for  the  extension  of  the  Highland  Scenic  Highway  extend  in  a  north¬ 
easterly  direction  until  they  intersect  U.S.  Route  250,  the  northern  terminus 
of  the  extension  CFigure  3) . 
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The  four  alternatives  cons 


idered  herein  are  shown  on  Figure  3  and  include 


Alternative  1 


Alternative  2 


Alternative  3 


Alternative  4 


Cheat  Mountain  -  Shavers  Fork  -  enters  the  Shavers 
Fork  headwaters  but  joins  the  Cheat  Mountain 
Corridor  west  of  the  abandoned  Town  of  Spruce  - 
Segments  A,  B,  G,  C 

Cheat  Mountain  -  generally  follows  the  ridge  line 
along  Cheat  Mountain  -  Segments  A,  D,  C 

Back  Allegheny  Mountain  -  enters  the  Shavers  Fork 
Watershed  but  is  located  along  the  ridge  line  of 
Back  Allegheny  Mountain  on  the  eastern  edge  of  the 
Shavers  Fork  watershed  -  Segments  A,  B,  E,  H 

Shavers  Fork  -  parallels  the  Shavers  Fork  - 
Segments  A,  B,  E,  F 


C.  PROJECT  PURPOSE  AND  NEED 

The  objectives  for  the  extension  of  the  Highland  Scenic  Highway  from  U.S 
Route  219  to  U.S.  Route  250  near  Barton  Knob  as  a  parkway  as  proposed  by  the 
Forest  Service  are: 

1.  To  develop  a  logical  extension  of  the  existing  Highland  Scenic 
Highway  as  a  significant  recreation  facility,  providing  an 
opportunity  for  the  traveling  public  to  view  outstanding  scenery 
over  a  driving  distance  of  sufficient  length  to  constitute  a 
day's  outing. 

2.  To  provide  a  variety  of  quality  outdoor  experiences  for  rural 
and  urban  dwellers  with  emphasis  on  restful,  uncrowded  associ¬ 
ation  with  nature  while  driving  over  an  attrative,  low-speed 
route,  free  from  distraction  of  heavy  commercial  traffic. 

3.  To  protect  and  enhance  the  quality  of  air,  water,  soil  and 
natural  beauty,  including  nonreplaceable  natural,  historic, 
and  archaeo logic  features. 

4.  Contribute  to  local  and  regional  economics  by  expanding  tourism 
opportunities . 

5.  To  provide  public  access  for  recreational  opportunities  without 
excessive  disturbance  to  the  environment,  with  emphasis  on 
dispersed  recreation  supported  by  developed  recreation  sites 

as  needed. 

6.  To  provide  for  user  safety. 
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In  addition  to  the  above  objectives  for  the  project,  preliminary  analysis 
has  resulted  in  the  identification  of  opportunities  offered  by  the  proposed 
extension  and  development  of  the  Highland  Scenic  Highway  to  U.S.  Route  250: 

1.  Provide  an  opportunity  for  the  driving  public  to  view  out¬ 
standing  scenery. 

2.  Provide  for  acquisition  of  land  and  interests  in  land  for 
protection  of  water  quality  in  Shavers  Fork  River  and  manage¬ 
ment  of  wildlife  habitat. 

3.  Provide  for  reclamation  of  existing  surface  mines. 

4.  Provide  for  a  variety  of  dispersed  and  developed  recreation 
opportunities  along  the  Highway. 

5.  Improve  access  to  existing  recreation  facilities. 

6.  Provide  short  and  long  term  economic  benefits  to  local  and 
regional  areas. 


D.  MAJOR  ISSUES  AND  CONCERNS 

Based  on  available  information  and  coordination  with  local,  state,  and 
federal  agencies  and  organizations  and  the  public,  the  following  have  been 
determined  to  be  significant  issues  and  major  concerns,  and  received  a 
maximum  level  of  evaluation  and  analysis. 

1,  Potential  changes  in  water  quality  particularly  in  relation  to 
fish  habitat,  and  aesthetic  and  recreational  use  of  streams  and 
the  suitability  of  ground  water  for  domestic  water  supplies 
and  fish  production. 

a.  Streams  of  concern 

.  Shavers  Fork  and  its  tributaries  (First  Fork, 

Second  Fork,  Fish  Hatchery  Run,  Beaver  Creek, 
and  Lambert  Run)  including  potential  effects  on 
the  Bowden  National  Fish  Hatchery.  Potential 
impacts  will  have  to  be  evaluated  for  several 
portions  of  Shavers  Fork  within  the  study  area. 

.  Elk  River  Tributaries  (Big  Spring  Fork,  Cup 
Run,  and  Old  Field  Fork) 

.  Headwaters  of  Tygart  Valley  River 

.  Cloverlick  Creek 

.  Springs  and  ground  water  supplying  individual 

water  systems  and  the  Edray  Fish  Hatchery 
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b.  Types  of  potential  impact 

.  Increased  turbidity 

.  Sedimentation 

.  Change  in  heavy  metal  concentrations 

.  Change  in  water  temperature 

c.  Acquisition  needs  to  meet  requirements  of  Section  161(h)(1) 

2.  Potential  changes  in  wildlife  habitat,  populations,  and  diversity. 

a.  Species  of  particular  concern 

.  Black  bear 

.  Wild  turkey 

.  Threatened  or  endangered  species 

.  Other  species  of  recreational  and  scientific  interest 

b.  Types  of  potential  impact 

.  Loss  or  degradation  of  habitat 

.  Changes  in  population  levels 

.  Interference  with  breeding  activities 

.  Increase  of  human /wildlife  interactions 

3.  Potential  changes  in  local  and  regional  economy 

a.  Areas  of  concern 

.  Randolph,  Pocahontas,  and  Nicholas  Counties,  WV 
.  West  Virginia 

b.  Factors  of  concern 

.  Employment 

.  Income  levels  and  distribution 

.  Changes  in  various  components  of  the  economy 

(tourism,  mining,  manufacturing,  etc.) 

.  Economic  diversity  and  stability 

.  Opportunities  for  commercial  or  manufacturing 
investment 

.  Local  government  revenues  and  required  services 
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A.  Anticipated  costs  and  benefits 

a.  Elements  of  cost 

.  Construction  costs 

.  Land  acquisition  costs 

.  Reclamation  costs 

.  Recreation  development  costs 

.  Operation  and  maintenance  costs 

b.  Elements  of  benefits 

.  Recreation  use 

.  Reclamation  benefits 

.  Commodity  production 

.  Environmental  protection 

5.  Potential  effects  on  energy  use  and  supply  related  to  construction, 
public  use,  and  operation  and  maintenance  of  the  highway,  as  well 
as  possible  restriction  on  utilization  of  local  energy  sources 
(coal,  oil  &  gas,  and  wood), 

6.  Potential  changes  in  land  and  resource  use  and  ownership  patterns 

a.  Land  use  particularly  related  to 

.  Timber  and  mineral  production  and  plans 

.  Development  and  operation  of  recreation  facilities, 

particularly  Cass  Scenic  Railroad  and  Snowshoe  Resort 

.  Residential  and  agricultural  uses  (particularly  grazing) 

.  Dispersed  recreation  opportunities  (hunting,  fishing, 

hiking,  primitive  camping,  etc.) 

.  State,  regional,  and  local  plans  (development,  recrea¬ 
tion,  transportation,  land  use,  etc.) 

.  Operation  of  the  Green  Bank  National  Radio  Astronomy 
Observatory  (particularly  to  electronic  interference 
to  automobile  ignition  systems) 

.  Maintenance  of  "wild"  or  "wilderness"  character 

.  National  Forest  programs 

b.  Land  ownership  changes 

.  Federal 

.  Private 

Commercial 
Non- commercial 
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7. 


The  potential  impact  on  archeological  or  historical  sites  and 
opportunities  for  protection  of  or  increased  public  awareness 
of  cultural  heritage  in  accordance  with  existing  legislation 
and  executive  orders. 

8.  The  type,  quantity,  and  quality  of  Visual  and  Recreation 
Opportunities  to  be  provided  in  the  project  area. 

a.  Recreation  opportunities 

.  Developed  facilities 

.  Dispersed  sites,  facilities,  or  areas 

.  Range  of  opportunities  to  be  provided 

b.  Visual  resource 

.  Relation  of  viewing  opportunities  to  highway  location 
.  Highway  design  and  related  appurtenances 
.  Width  of  scenic  corridor  to  be  acquired 

.  Interests  to  be  acquired  in  a  scenic  corridor 

.  Reclamation  needed 

.  Location  of  viewing  points 

.  Visual  impact  of  highway  itself 

.  Coordination  with  management  of  other  resources 

9.  Suitability  of  the  location  for  construction  of  a  two-lane  paved 
scenic  road  in  accordance  with  Sec.  161  of  P.L.  93-87 

a.  Engineering  considerations 

.  Suitability  of  soils  and  geologic  members 
.  Landslide  potential 

.  Topography  as  related  to  heights  of  cuts  and  fills 
and  difficulty  of  handling  of  water 

.  Public  safety 

.  Potential  Impacts  on  existing  transportation 
facilities 

b.  Other  concerns  not  covered  elsewhere 

.  Consistency  with  or  impacts  on  other  plans  and 
priorities 

.  Climatic  conditions  related  to  visibility  and 
maintenance 
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E.  REQUIRED  FEDERAL  PERMITS  AND  LICENSES 

1.  U.S.  Army  Corps  of  Engineers,  Section  40A  Permits 

It  has  been  determined  that  U.S.  Array  Corps  of  Engineers  Section  404 
permits  will  be  required  for  structures  which  may  be  required  at  the  crossings 
of  Big  Spring  Fork  in  the  Elk  River  watershed  and  for  those  alternatives  which 
cross  the  upper  Shavers  Fork.  Under  Section  404  of  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972  (Public  Law  92-500),  the  Corps  of  Engineers  has 
been  delegated  authority  to  regulate  the  discharge  of  dredged  and  fill  materials 
into  navigable  waters.  Since,  during  the  construction  of  substructures  for 
bridges  over  Big  Spring  Fork  and  Shavers  Fork,  materials  will  be  excavated  within 
the  stream  channels  and  backfilling  will  occur,  authorization  will  be  required 
and  the  application  and  processing  of  an  individual  permit  for  each  structure 
will  be  required. 

The  applications  for  structures  over  Big  Spring  Fork  are  to  be 
submitted  to  the  District  Engineer,  Huntington  District,  U.S.  Army  Corps  of 
Engineers,  P.  0.  Box  2127,  Huntington,  WV,  25721,  as  this  stream  is  in  the 
Elk  River  watershed  under  the  jurisdiction  of  the  Huntington  District.  For 
structures  over  the  Upper  Shavers  Fork,  the  applications  for  Section  404 
permits  are  to  be  submitted  to  the  District  Engineer,  Pittsburgh  District, 

U.S.  Army  Corps  of  Engineers,  Federal  Building,  1000  Liberty  Avenue,  Pittsburgh, 
PA,  15222,  as  this  stream  is  within  the  Monongahela  River  watershed  under  the 
jurisdiction  of  the  Pittsburgh  District. 

2.  Section  10  of  the  River  and  Harbor  Act  of  1899  Permits 


It  has  been  indicated  that  all  streams  in  the  study  area  are  beyond 
the  limits  established  for  currently  or  historically  navigable  waters  as 
defined  for  permits  required  under  Section  10  of  the  River  and  Harbor  Act  of 
1899. 


3.  U.S.  Department  of  Interior,  Fish  and  Wildlife  Service 

Title  16,  U.S.  Code  662(a),  the  Fish  and  Wildlife  Coordination  Act  of 
1958  (Public  Law  85-624)  requires  consultation  between  the  U.S.  Fish  and 
Wildlife  Service  and  the  appropriate  lead  agency  when  a  federal  action  involves 
impoundment,  channel  deepening,  or  other  modification  of  a  stream  or 
body  of  water.  Preliminary  studies  have  indicated  that  there  is  little 
probability  of  significant  modifications  of  any  of  the  streams  to  be  crossed 
by  the  proposed  alternatives.  The  U.S.  Fish  and  Wildlife  Service,  which  was 
contacted  during  the  early  coordination  phase  for  the  study,  has  indicated 
the  Service  will  formally  comment  when  the  draft  environmental  impact  state¬ 
ment  is  circulated. 

Title  16,  U.S.  Code  1531,  Section  7,  the  Endangered  Species  Act, 
requires  consultation  between  the  U.S.  Fish  and  Wildlife  Service  and  the 
lead  agency  when  an  action  might  jeopardize  continued  existence  of  endangered 
or  threatened  species  or  result  in  destruction  or  modification  of  critical 
habitat.  Concerns  for  endangered  or  threatened  species  and  destruction  or 
modification  of  critical  habitat  in  the  study  area  has  made  coordination 
between  the  U.S.  Fish  and  Wildlife  Service  necessary  and  this  consultation 
has  been  continued  throughout  the  course  of  the  study.  Formal  U.S.  Fish 
and  Wildlife  Service  comments  will  be  provided  upon  the  circulation  of  the 
draft  environmental  impact  statement. 
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4. 


U.S.  Environmental  Protection  Agency  National  Pollutant  Discharge 

Elimination  System  CNPDES)  Permits 


National  Pollutant  Discharge  Elimination  System  (NPDES)  permits 
required  under  Public  Law  92-500,  Section  402,  will  normally  be  necessary 
if  there  are  either  of  two  highway-related  activities  involving  waste- 
water.  There  are; 

a.  if  there  is  disposal  of  effluents  from  sewage  treatment 
facilities  at  rest  areas,  and 

b.  If  there  is  discharge  resulting  from  the  production  of 
asphalt  emulsions  and  asphalt  concrete. 

Since  sanitary  facilities  are  to  be  provided  at  many  of  the  picnic 
areas,  further  consultation  with  the  West  Virginia  State  Water  Resources 
Board  and  the  Chief,  Division  of  Water  Resources,  as  the  State  Water 
Pollution  Control  Agencies,  will  be  necessary  to  determine  if  NPDES  permits 
will  be  required  for  these  facilities.  This  further  consultation  will 
appropriately  be  undertaken  in  the  final  design  stage  when  design  details  for 
the  proposed  facilities  have  been  established. 

Storm  water  runoff  from  highways  does  not  normally  require  a  NPDES 
permit  if  the  Federal  Highway  Administration’s  Federal  Aid  Highway  Program 
Manual,  Volume  6,  Chapter  7,  Section  3,  Subsection  1,  Erosion  and  Sediment 
Control  on  Highway  Construction  is  followed. 

5.  Certification  Pursuant  to  Section  401  of  the  Clean  Water  Act 


State  certification  pursuant  to  Section  401  of  the  Clean  Water 
Act  CTitle  33,  U.S.  Code  1344)  assures  that  the  proposed  project  will  not 
cause  applicable  water  quality  standards  to  be  exceeded.  Thn  request  for  certi¬ 
fication  is  submitted  to  the  West  Virginia  Department  of  Natural  Resources, 
Environmental  Analysis  Branch,  1800  Washington  Street,  East,  Charleston, 

WV,  which  coordinates  total  State  comments  and  provides  for  issuance  of  the 
water  quality  certification.  As  required,  consultation  is  to  be  undertaken 
with  the  West  Virginia  Department  of  Natural  Resources,  Public  Land  Corpora¬ 
tion,  1800  Washington  Street  East,  Charleston,  WV,  25305,  regarding  issuance 
of  required  licenses. 

The  request  for  certification  under  Section  401  is  coordinated 
with  the  application  for  the  Corps  of  Engineer  Section  404  permits.  The 
Water  Quality  Certification  from  the  State,  required  by  Section  401,  must 
accompany  the  Corps  of  Engineers  Section  404  application  (ENG  Form  4345) . 

6.  West  Virginia  Construction  Water  Quality  Management  Plan 

The  Federal  Water  Pollution  Control  Act  Amendments  of  1972  (Public 
Law  92-500),  further  amended  by  Public  Law  95-217,  the  Clean  Water  Act  of 
1977,  provides,  under  Section  208,  that  the  goals  of  the  law  be  achieved 
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by  establishing  control  programs  to  be  administered  by  the  U.S.  Environmental 
Protection  Agency  through  the  individual  states.  The  goals  of  the  law  are: 

1)  wherever  possible,  an  interim  goal  of  water  quality  which  provides  for  the 
protection  and  propagation  of  fish,  shellfish  and  wildlife  and  provides  for 
recreation  in  and  on  the  water  to  be  achieved  by  July  1,  1983;  and  2)  the 
elimination  of  all  discharges  of  pollutants  into  the  nation’s  waters  by  1985. 

The  West  Virginia  Construction  Water  Quality  Management  Program 
has  been  prepared  by  the  West  Virginia  Department  of  Natural  Resources, 

Division  of  Water  Resources,  in  cooperation  with  other  State,  Federal  and 
local  agencies,  public  and  private  groups  and  individuals.  The  West  Virginia 
Department  of  Highways  cooperated  in  the  development  of  a  plan  to  control  and/or 
eliminate  water  pollution  from  the  various  types  of  construction  activity  as 
nonpoint  sources  of  water  pollution. 

The  West  Virginia  Construction  Water  Quality  Management  Plan  is 
currently  voluntary  in  that  a  regulatory  program  has  not  been  formally 
promulgated  to  enforce  requirements  under  the  plan.  Most  construction 
activities  with  respect  to  control  and  elimination  of  water  pollution  are 
already  regulated  by  existing  regulations  and  standards  and  by  inherent 
management  practices.  The  Construction  Water  Quality  Management  Plan 
does  contain  a  Model  State  Act  for  Soil  Erosion  and  Sediment  Control.  Final 
construction  plans  for  the  extension  of  the  Highland  Scenic  Highway  will 
conform  to  the  requirements  suggested  under  this  model  act  as  well  as  the 
erosion  and  sediment  control  requirements  and  standards  already  established 
by  the  West  Virginia  Department  of  Highways  prepared  in  coordination  with 
the  Department  of  Natural  Resources.  The  coordination  to  ensure  the  con¬ 
struction  of  the  Highland  Scenic  Highway  complies  with  the  DOH  requirements 
will  take  place  during  plan  reviews  in  the  final  design  stage. 

7.  Local  Permits 

There  have  been  no  requirements  for  permits  or  licenses  from  local 
agencies  identified  for  the  proposed  extension  of  the  Highland  Scenic  Highway. 
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II.  AFFECTED  ENVIRONMENT 


A.  GENERAL  DESCRIPTION  OF  THE  PROJECT  AREA 
1.  Land  Ovmership 

Of  the  1,673,590  acres  of  land  within  the  boundary  of  the  Monongahela 
National  Forest,  about  half  (848,092  acres  as  of  September  30,  1980)  is  owned 
by  the  United  States  and  administrated  by  the  U.S.  Forest  Service  (See  Figure  4A) . 
The  Monongahela  National  Forest  is  divided  into  twenty-four  planning  units. 

The  proposed  extension  of  the  Highland  Scenic  Highway  is  located  primarily 
in  two  of  these  planning  units,  12-Elk  River  Planning  Unit,  and  10-Upper  Shavers 
Fork  Planning  Unit.  The  Elk  River  Planning  Unit  has  a  total  of  120,400  acres 
with  36,500  acres  in  Federal  ownership.  The  Upper  Shavers  Fork  Planning  Unit 
contains  about  76,400  acres  including  approximately  33,800  acres  of  National 
Forest  land. 

In  the  area  of  the  proposed  Highland  Scenic  Highway  extension,  land 
is  mainly  held  in  private  surface  and  subsurface  ownership.  The  approximate 
location  of  property  lines  relative  to  the  alternatives  under  study  are  shown 
on  Figure  4B.  The  only  significant  National  Forest  land  in  the  study  area  is 
at  the  southern  end  of  the  proposed  scenic  highway  extension,  or  Alternative 
Segment  A  on  Figure  4b.  In  this  area,  approximately  1.4  miles  of  the  alternative 
is  located  on  Federal  land  administrated  by  the  Forest  Service.  Another  0.43 
mile  section  of  this  alternative  traverses  National  Forest  land  located  between 
Moffett  Knob  and  Gibson  Knob.  The  remaining  land  along  this  portion  of  the 
proposed  alignment  is  fairly  large  tracts  in  private  ownership.  As  the  align¬ 
ment  enters  the  Big  Spring  Fork  watershed,  several  smaller  property  holdings 
along  Secondary  Route  9  are  traversed. 

North  of  Secondary  Route  9,  major  property  holdings  of  Fassifern 
Farms,  Inc.  and  the  Snowshoe  Company  are  encountered.  The  Cheat  Mountain 
Alternative,  west  of  Mace  Knob,  traverses  several  smaller  properties  located 
east  of  U.S.  Route  219,  however,  once  the  alternatives  have  been  extended 
into  the  north  half  of  the  study  area,  the  land  ownership  is  almost  all  held  by 
either  the  Snowshoe  Company  or  the  Mower  Lumber  Company.  With  the  exception 
of  the  area  south  of  the  old  town  of  Spruce,  held  by  the  Snowshoe  Company,  all 
of  the  land  in  the  Upper  Shavers  Fork  watershed  is  held  by  the  Mower  Lumber 
Company.  The  alternatives  along  Cheat  Moxmtain  occassionally  extend  to  the 
western  slope  of  Cheat  Mountain  into  the  Tygart  Valley  River  watershed  where 
they  enter  property  under  other  ownership. 

In  terms  of  the  number  of  tract  ownerships  from  which  acquisitions 
are  required  for  each  of  the  proposed  alternatives,  the  following  has  been 
determined: 

Number  of  Tract 

Alternative  Ownerships  Traversed 


1 

Cheat  Mountain  -  Shavers  Fork 

16 

2 

Cheat  Mountain 

21 

3 

Back  Allegheny  Mountain 

13 

4 

Shavers  Fork 

13 
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Detailed  discussions  of  the  effects  that  land  acquisition  for  right-of-way 
and  visual  and  recreational  development  management  will  cause  are  presented 
in  SECTION  IV  -  ALTERNATIVES  CONSIDERED,  and  SECTION  V  -  EFFECTS  OF 
IMPLEMENTATION,  of  this  Statement. 

2.  Topography 

The  topography  of  the  study  area  is  dominated  by  the  elevated 
Shavers  Fork  watershed  that  lies  between  Cheat  Mountain  on  the  west  and  Back 
Allegheny  Mountain  on  the  east  (Figure  5).  These  two  ridges  begin  at  Thorny 
Flat,  the  nose  of  the  syncline  and  the  headwaters  of  Shavers  Fork,  and  trend 
north-northeast.  The  ridges  decrease  gradually  in  elevation  from  4,840 
feet  at  Thorny  Flat  to  4,434  feet  at  Barton  Knob  and  4,000  feet  at  Gaudineer 
Knob  in  the  vicinity  of  U.S.  Route  250.  The  western  side  of  Cheat  Mountain 
slopes  down  to  Tygart  Valley,  where  the  elevations  are  from  2,100  to  2,600 
feet,  at  a  regional  slope  of  8  to  11  percent.  Local  relief  varies  between 
400  and  800  feet  and  mountain  slopes  are  steep,  ranging  up  to  60  percent  but 
averaging  40  percent.  The  east  side  of  Back  Allegheny  Mountain,  the  Allegheny 
Front,  is  a  steep  escarpment  standing  2,100  feet  above  the  Greenbrier  River. 
The  slope  of  the  escarpment  is  a  fairly  uniform  30  to  40  percent  with  local 
slopes  up  to  60  percent.  The  most  prominent  gap  in  Back  Allegheny  Mountain 
is  the  one  traversed  by  U.S.  Route  250. 

The  area  between  Cheat  Mountain  and  Back  Allegheny  Mountain  is  a 
heavily  dissected  plateau  with  a  well  integrated  drainage  network.  The 
principal  stream  in  this  network  is  Shavers  Fork,  trending  north-northeast. 
Rounded  and  knobby  mountain  tops,  capped  by  resistant  sandstones  and  conglom¬ 
erates,  stand  at  approximately  the  same  elevation  as  the  flanking  ridges. 
Relief  varies  from  700  to  1,000  feet.  Sideslopes,  underlain  by  shale,  vary 
between  25  and  60  percent,  with  some  locations  along  the  main  streams  being 
sheer  canyon  walls.  Mountain  tops,  benches  and  bottom  lands  normally  have 
slopes  of  less  than  15  percent. 

The  Shavers  Fork  is  in  the  early  mature  stage  of  development.  The 
stream  valley  is  narrow  and  V-shaped  with  only  a  small  flood  plain.  From 
its  source  near  Thorny  Flat  (4,440  feet)  to  U.S.  Route  250  (3,550  feet),  a 
distance  of  approximately  17  miles.  Shavers  Fork  falls  890  feet.  The  average 
channel  gradient  is  53  feet  per  mile. 

The  manifestation  of  the  Allegheny  Front  is  illustrated  by  the 
fact  that  Shavers  Fork,  a  north-flowing  stream,  falls  from  an  elevation  of 
4,440  feet  to  3,550  feet  within  the  study  area.  The  adjacent  section  of  the 
Greenbrier  River  at  the  base  of  Back  Allegheny  Mountain,  flowing  south,  falls 
from  an  elevation  of  2,870  feet  to  2,410  feet  at  Cass.  The  difference  in  the 
elevations  of  these  two  streams  varies  as  much  as  2,000  feet  although  they  are 
only  approximately  four  miles  apart. 

South  and  west  of  Thorny  Flat,  in  the  Unglaciated  Plateau  section, 
the  topography  is  similar  to  that  of  the  Shavers  Fork  watershed,  but  is  more 
irregular  and  slightly  lower  in  elevation.  Topographic  high  points  at  Tallow 
Knob  (4,052  feet),  Gibson  Knob  (4,440  feet),  Cloverlick  Mountain  (4,200  feet) 
and  Gay  Knob  (4,360  feet).  Maximum  relief  is  1,800  feet,  but  the  average  is 
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1,000  to  1,300  feet.  Mountain  slopes  are  generally  40  percent  but  range  up 
to  60  percent.  Principal  streams  are  Slaty  Fork,  flowing  northwest,  and 
Cloverlick  Creek,  flowing  southeast.  The  interbasin  divide  is  Buzzard  Ridge. 

The  most  prominent  pass  through  the  region  is  Pleasant  Valley,  traversed  by 
U.S.  Route  219.  Cloverlick  Mountain  and  Gay  Knob  form  the  southern  border 
of  the  study  area  and  constitutes  the  Allegheny  Front  through  this  area. 

South  of  the  study  area,  the  regional  elevation  drops  to  about  2,600  feet. 

The  consideration  of  the  topography  is  of  extreme  importance  in  the 
planning  of  highway  facilities  in  the  study  area.  The  mountainous  terrain 
has  a  high  potential  of  creating  problems  and  imposing  constraints  on  the 
location  of  feasible  alignments.  Extensive  engineering  studies  have  been  under¬ 
taken  to  assure  that  each  of  the  proposed  alignments  can  be  implemented  satis¬ 
factorily  within  the  topographic  constraints.  The  topography  has  also  been  a 
significant  factor  in  evaluating  the  proposed  alignments  for  scenic  qioalities 
and  opportunities  to  provide  outstanding  visual  resources  to  users  of  the 
proposed  extension  of  the  Highland  Scenic  Highway. 

3.  Climate 


The  climate  of  the  area  in  which  the  highway  is  to  be  located  is 
predominately  continental,  with  air  masses  originating  in  the  mid-western 
United  States  moving  eastward  across  the  area.  The  prevailing  westerly  winds 
bring  significant  amounts  of  precipitation  into  the  area.  Precipitation  is 
evenly  distributed  throughout  the  year. 

The  mean  annual  precipitation  in  the  study  area  is  estimated  to  be 
in  excess  of  60  inches  with  averages  of  over  65  inches  in  the  Shavers  Fork 
headwaters  above  Spruce.  In  the  headwater  area,  precipitation  occurs  on  an 
average  of  250  days  per  year.  Snowfall  is  common  from  October  to  April.  It 
is  estimated  that  the  annual  snowfall  averages  about  140  Inches.  Accumulations 
of  snow,  five  to  ten  feet  in  depth,  frequently  occur  throughout  the  area. 

The  general  climate  of  the  area  is  cool  and  humid.  The  mean  annual 
temperature  is  43°F  with  a  maximum  during  the  summer  of  about  90°F.  In  winter, 
the  minimum  is  about  -25 °F,  although  it  is  reputed  that  the  temperature  at 
Spruce  (elevation  3,850  feet)  has  dropped  to  -42°F.  The  average  daytime  high 
temperatures  and  nighttime  low  temperatures  range  between  70°  and  54°F  in 
July  and  25°  and  12 °F  in  January.  The  frost-free  growing  season  extends  from 
mid-May  to  late  September.  The  mean  relative  humidity  is  nearly  80  percent  . 
Summers  are  highly  humid  while  the  least  humidity  occurs  in  the  spring  and  early 
fall. 


The  acute  differences  in  elevation  throughout  the  area  have  significant 
impact  on  local  weather  conditions.  Temperatures  and  precipitation  vary  widely 
throughout  the  area  because  of  the  topographic  configuration.  Low-lying  clouds 
and  fog,  usually  resulting  from  moist  air  moving  upslope,  are  very  common. 

Many  of  the  higher  elevations,  above  4,000  feet,  are  cloud-covered  frequently. 
Based  on  local  observation,  it  is  estimated  visibility  is  severely  limited  by 
clouds  or  fog  an  average  of  three  days  a  week  during  summer  and  winter,  and 
less  frequently  during  the  spring  and  fall. 
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Acidic  precipitation  is  a  climatological  phenomenon  of  particular 
concern  in  the  study  area.  The  incidence  of  acidic  precipitation  has  become 
evident  throughout  much  of  the  United  States,  Canada,  northern  Europe  and 
Japan  within  very  recent  times.  The  pH  of  precipitation  in  many  regions  has 
declined,  causing  increased  acidity  of  rain  or  snow.  This  phenomenon  has  been 
especially  associated  with  the  northeast  portion  of  the  U.S.  and  has  been 
attributed  to  the  long  distance  transport  of  sulfur  and  nitrogen  oxides 
originating  from  power  generation  facilities  and  industrial  plants  in  the  mid¬ 
west.  The  sulfur  and  nitrogen  oxides  are  transformed  in  the  atmosphere  to 
sulfates  and  nitrates,  which  upon  hydrolysis,  form  hydrogen  ions  (H+) .  When 
these  hydrogen  ions  are  present  in  sufficient  quantities,  precipitation  becomes 
acidic.  Normally,  in  the  atmosphere  when  it  is  relatively  free  from  natural 
or  man-made  emissions  of  oxides  of  sulfur  and  nitrogen,  precipitation  has  a 
natural  pH  of  5.6  because  carbon  dioxide  in  the  atmosphere  dissolves  in  water 
vapor  to  form  carbonic  acid.  With  increased  levels  of  atmospheric  sulfur  and 
nitrogen  oxides,  the  chemistry  of  precipitation  changes,  becoming  acidic 
because  of  the  changing  in  the  balance  between  major  cations  and  anions  in 
the  precipitation. 

The  land  form  in  the  study  area  is  a  factor  in  the  local  significance 
of  the  acidic  precipitation  phenomenon.  The  Monongahela  National  Forest  is 
generally  aligned  northeast-southwest  along  the  Allegheny  Mountains.  The 
Allegheny  Mountains  in  this  area  of  West  Virginia  consists  of  several  parallel 
ranges  which  increase  in  elevation  from  west  to  east  until  the  Allegheny  Front 
with  elevations  of  4,800  feet  is  encountered.  Winds  and  storms  generally 
approach  these  mountains  from  the  west  and  southwest  throughout  most  of  the 
year.  In  winter,  much  of  the  flow  is  from  the  northwest  bringing  air  from 
the  industrial  areas  and  power  plants  in  northwest  West  Virginia,  Ohio  and 
Illinois  into  the  study  area.  As  the  air  flow  crosses  the  mountains  with 
increasing  elevations,  precipitation  results  as  the  moist  air  cools  with  the 
upslope  movement.  West  of  the  Allegheny  Front,  the  area  receives  60  to  70 
inches  of  precipitation  annually.  East  of  the  Allegheny  Front,  the  area 
receives  30  to  40  inches  of  precipitation  annually. 

Measurement  within  the  Monongahela  National  Forest  shows  that 
precipitation  generally  is  acidic.  The  range  of  pH  values  is  from  2.8  to 
8.3  with  an  overall  average  of  4.5.  This  high  level  of  acidity  in  precipita¬ 
tion  is  attributed  to  the  large  amounts  of  acidic  atmospheric  pollution  being 
washed  out  by  the  precipitation  west  of  the  Allegheny  Front. 

The  unique  vegetation  and  soils  types  found  in  the  study  area  are 
sensitive  to  the  additional  burden  imposed  by  acidity  from  precipitation  and 
this  phenomenon  is  a  cause  of  increasing  concern  in  the  Monongahela  National 
Forest. 


4.  Proximity  to  Special  Interest  Areas 

The  study  area  is  located  in  a  part  of  West  Virginia  which  is  rich 
in  points  of  interest.  These  points  of  interest  include  areas  and  sites 
having  scenic,  botanical,  cultural,  zoological,  archeological,  historical 
or  other  values.  The  following  points  of  interest  are  located  within  or 
immediately  adjacent  to  the  study  area  for  the  proposed  extension  of  the 
Highland  Scenic  Highway  (Figure  2) : 
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a.  Green  Bank  National  Radio  Astronomy  Observatory 

b.  Cass  Scenic  Railroad 

c.  Snowshoe  Ski  Area 

d.  Gaudineer  Scenic  Area 

e.  Edray  Trout  Hatchery 

f.  Blister  Run  Swamp 

There  have  been  thirty  special  interest  areas  identified  throughout 
the  Monongahela  National  Forest.  Those  which  have  been  formally  classified 
include  the  following:  ^ 

Name  Formal  Classification 


a. 

Otter  Creek  Wilderness 
(1)  Shavers  Mountain 

Wilderness 

Spruce  Patch 

Natural  Landmark  Within  Wilderness 

b. 

Big  Run  Bog 

Natural  Landmark 

c. 

Dolly  Sods  Wilderness 

Wilderness 

d. 

Dolly  Sods  Scenic  Area 

Classified  Scenic  Area 

Cl)  Fisher  Spring  Run  Bog 

Natural  Landmark  (Within  Wilderness 
and  Scenic  Area) 

e. 

Spruce  Knob  —  Seneca  Rocks 

National  Recreation  Area 

f. 

Blister  Run  Swamp 

Natural  Landmark 

g- 

Cranberry  Glades 

Botanical  Area  Within  Wilderness 
Study  Area 

h. 

Hills  Creek  Falls 

Scenic  Area 

i. 

Hellhole  Cave 

Critical  Habitat 

j- 

Gaudineer  Scenic  Area 

Scenic  Area  and  Natural  Landmark 

The  relationship  of  the  proposed  project  to  those  areas  nearest  it 
is  shown  in  Figure  8, 

In  addition  to  these  formally  classified  special  interest  areas, 
many  other  points  of  interest  including  candidate  special  interest  areas 
are  located  within  the  Monongahela  National  Forest.  Generally,  however, 
these  other  areas  are  outside  of  the  immediate  study  area. 

The  National  Radio  Astronomy  Observatory,  because  of  its  proximity 
to  study  area  and  the  potential  effect  of  the  proposed  alternatives  on  its 
operations,  requires  specific  consideration.  The  National  Science  Foundation, 
through  Associated  Universities,  Inc.,  purchased  the  2,700  acre  site  which  is 
now  the  observatory  complex  in  1957.  The  observatory  consists  of  the  facilities 
for  the  radio  telescopes  and  the  associated  scientific  equipment  as  well  as 
administrative,  maintenance  and  residential  facilities  for  the  support  and 
research  staff  of  approximately  140  people.  The  facilities  are  available 
for  use  by  qualified  scientists  and  many  important  astronomical  discoveries 
have  been  made  at  the  Green  Bank  National  Radio  Astronomy  Observatory.  Radio 
astronomy  is  expected  to  maintain  its  importance  well  into  the  future  as  man 
attempts  to  unravel  the  mysteries  of  the  universe. 

The  site  for  the  observatory  at  Green  Bank  was  selected  because  the 
surrounding  mountains  tend  to  shield  the  radio  astronomy  equipment  from  stray 
electrical  impulse  interference.  The  remoteness  of  the  area,  small  population 
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and  lack  of  industrial  development  was  considered  to  adequately  diminish 
possibilities  of  outside  interference  to  the  operation  of  this  equipment.  The 
increasing  sensitivity  of  modem  receivers  used  in  radio  astronomy  has  increased 
the  concern  for  protection  from  local  interference.  To  preserve  the  area's 
low  level  of  interference  a  National  Radio  Quiet  Zone  has  been  established 
under  agreement  with  the  Federal  Communications  Commission  (FCC) .  Under 
this  agreement,  the  National  Radio  Astonomy  Observatory  is  permitted  to  review 
and  comment  on  applications  to  the  FCC  and  National  Telecommunication  and 
Information  Administration  (NTIA)  for  radio  transmitter  licenses  that  may 
affect  their  operations.  The  State  of  West  Virginia  has  also  enacted  similar 
legislation  giving  further  local  protection  to  the  observatory's  work.  The 
observatory,  however,  does  not  have  the  authority  to  control  construction  of 
the  use  of  radio  transmitters  within  the  area  which  may  adversely  affect  the 
operations  at  the  observatory. 

In  addition  to  interference  caused  by  radio  transmitters  in  the 
proximity  of  the  observatory,  interference  can  also  be  caused  by  vehicular 
ignition  systems.  The  National  Radio  Astronomy  Observatory  has  no  authority 
to  control  nearby  land  uses  or  the  transportation  system  of  the  area,  although 
these  could  be  sources  of  adverse  effects  on  their  operations.  The  observa¬ 
tory  does  have  the  opportunity  to  review  and  comment  on  proposed  land  use 
changes  and  transportation  system  improvements  which  may  affect  their  work. 


5.  Population  and  Economy 
a.  Introduction 


The  focus  of  the  assessment  is  on  the  two  counties  (Randolph 
and  Pocahontas)  which,  by  virtue  of  their  location,  would  be  most  immediately 
affected  by  any  changes  in  land  use  within  the  project  area.  Data  for  other 
West  Virginia  counties  are  considered  only  where  necessary  for  purposes  of 
comparative  analysis  or  where  economic  impacts  stemming  from  the  proposed 
actions  are  likely  to  be  regional  in  nature.  In  such  cases,  the  unit  of 
analysis  is  extended  to  include  the  12  counties  that  make  up  West  Virginia 
Planning  and  Development  Regions  4  and  7  (Figure  6).  Together,  these  regions 
cover  a  land  area  of  approximately  7,200  square  miles,  or  about  30  percent  of 
the  total  area  in  the  state. 

b.  Population 


Randolph  and  Pocahontas  counties  both  experienced  declines  in 
population  between  1950  and  1970  due  to  changes  in  the  structure  of  the  local 
economy  that  were  reflected  in  a  loss  of  jobs,  substantial  out-migration,  and 
an  aging  population  base.  The  trend  since  1970,  however,  has  been  one  of 
growth  at  rates  exceeding  the  predictions  of  regional  planning  authorities. 
Although  neither  county  has  as  yet  regained  its  1950  population  strength,  pre¬ 
liminary  1980  Census  counts  indicate  that  there  are  now  some  38,700  people 
residing  in  the  two-county  area  —  a  net  rise  of  15.7  percent  over  the  past 
ten  years.  Similar  trends  have  been  observed  throughout  the  region  and,  to  a 
lesser  extent,  throughout  the  state  (Table  1). 
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TABLE  1 


HISTORICAL  AND  CURRENT  POPULATION  TRENDS,  1950-1980 


Population  (000 *s  omitted)  Percentage  Change 


1950 

1960 

1970 

1980 

1950-70 

1970-80 

Pocahontas  County 

12.5 

10.1 

8.9 

9.9 

-28.8 

+12.0 

Randolph  County 

30.5 

26.3 

24.6 

28.8 

-19.4 

+17.0 

Two-County  Total 

43.0 

36.4 

33.5 

38.7 

-22.1 

+15.7 

Region  4 

179.8 

145.4 

122.7 

144.8 

-31.8 

+18.0 

Region  7 

129.0 

110.8 

103.5 

118.7 

-20.5 

+14.7 

Regional  Total 

308.8 

256.2 

226.2 

263.5 

-26.7 

+16.5 

West  Virginia 

2006.0 

1860.4 

1774.2 

1928.5 

-11.6 

+  8.7 

Sources:  1950-1970:  U.S.  Census  of  the  Population. 

1980:  U.S.  Census,  preliminary  estimates. 


TABLE  2 

COMPARATIVE  PERSONAL  INCOME  DATA,  1969-1978 


Per  Capita  Personal  Income 

Percentage  Change 

1969  1978 

1969-1978 

Randolph  Coxonty 

$2,226 

$5,792 

+160.2 

Pocahontas  County 

1,888 

5,271 

+179.2 

West  Virginia 

2,772 

6,629 

+139.1 

United  States 

3,733 

7,836 

+109.9 

Sources:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis,  and 
West  Virginia  County  Data  Sheets. 
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TABLE  3 


SELECTED  EMPLOYMENT  STATISTICS 
POCAHONTAS  AND  RANDOLPH  COUNTIES,  1979 


Item 

Number 

Percent 

Number 

Percent 

Average  Annual  Employment 

10,640 

95.8 

3,420 

93.5 

Average  Annual  Unemployment 

710 

6.2 

240 

6.5 

Average  Civilian  Labor  Force 

11,350 

100.0 

3,660 

100.0 

QUARTERLY  UNEMPLOYMENT  RATES 

January  -  March 

8.1 

8.1 

April  -  June 

5.6 

6.8 

Jtily  -  September 

5.6 

5.7 

October  -  December 

5.7 

5.4 

EMPLOYMENT  DISTRIBUTION  BY  SECTOR 

Mining 

5.8 

1.5 

Construction 

4.3 

2.0 

Manuf  act ur ing 

12.1 

16.1 

Transportation/Public  Utilities 

5.2 

2.9 

Wholesale  and  Retail  Trade 

15.8 

8.8 

Finance/ Insurance/Real  Estate 

2.3 

1.5 

Services 

18.4 

16.1 

Government 

16.4 

29.5 

Other 

19.7 

21.6 

Total 

100.0 

100.0 

Source;  West  Virginia  Department 

of  Employment 

Security. 

TABLE  4 

COMPARATIVE  AVERAGE  WEEKLY  WAGE  DATA 

BY  INDUSTRY 

,  1978 

Average  Weekly  Wages  Paid  By  Industry  In; 

Randolph 

Pocahontas 

West 

Industry 

County 

County 

Virginia 

Mining 

$343 

$ - 

$342 

Construction 

226 

369 

283 

Manufacturing 

158 

177 

290 

Transportation  and  Public 

Utilities 

271 

267 

288 

Wholesale  Trade 

233 

176 

252 

Retail  Trade 

138 

166 

135 

Finance/ Insurance/Real  Estate 

186 

242 

199 

Services 

150 

182 

166 

Source;  West  Virginia  Department 

of  Employment 

Security. 

All  figures  are 

ro’onded  to  the  nearest  dollar. 
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In  1970,  about  70  percent  of  the  area’s  population  was  living  in  outlying 
settlements  or  in  unincorporated  communities  built  up  over  the  years  near 
major  and  secondary  roads.  Densities  ranged  from  under  six  people  per  square 
mile  along  the  sparsely-settled  eastern  mountain  ridges  to  167  people  per 
square  mile  in  the  Leadsville  District  (Elkins  and  environs)  of  Randolph 
County.  Average  density  for  the  area  as  a  whole  was  16.6  people  per  square 
mile. 


c .  Income 


Personal  and  household  incomes  in  the  two-county  area  are  still 
well  below  statewide  and  national  figures  (Table  2).  The  1980  Survey  of  Buy¬ 
ing  Power  ranks  Randolph  and  Pocahontas  Counties  30th  and  34th  respectively 
among  West  Virginia’s  55  counties  in  terms  of  median  household  effective  buy¬ 
ing  income  (EBI).  Over  one-third  of  area  households  have  annual  EBI’s  of  less 
than  $8,000,  whereas  only  21  percent  of  households  nationally  fall  within  this 
category. 


d.  Labor  Force  Characteristics  and  Employment 

In  1979,  the  civilian  labor  force  in  the  two-county  area  aver¬ 
aged  15,000  people,  or  about  39  percent  of  the  resident  population.  Govern¬ 
ment,  services,  and  manufacturing  industries  account  for  the  bulk  of  non- 
agricultural  wage  and  salary  employment.  Few  Randolph  County  residents  com¬ 
mute  to  work  in  other  counties.  In  Pocahontas  County,  there  is  a  limited 
amount  of  commuting  across  coxinty  lines  on  the  part  of  mining,  manufacturing, 
and  construction  workers. 

While  1979  unemployment  rates  for  Randolph  (6.2  percent)  and  Pocahontas 
(6.5  percent)  exceeded  the  5.6  percent  statewide  average,  they  compared  favor¬ 
ably  with  rates  experienced  by  counties  in  the  surrounding  regions,  particu¬ 
larly  in  Region  4  where  annual  percentage  figures  ranged  from  7.3  (Greenbrier 
County)  to  12.7  (Webster  County).  Local  and  regional  data  for  the  first  six 
months  of  1980  show  patterns  of  rising  unemployment  consistent  with  those 
found  in  West  Virginia  and  the  nation  as  a  whole. 

In  both  counties,  unemplo3rment  levels  exhibit  strong  seasonal  fluctua¬ 
tions,  peaking  during  the  winter  months  due  to  layoffs  in  the  non-manufacturing 
sectors  (Table  3).  Average  weekly  wages  paid  by  most  manufacturing  industries 
in  the  area  are  relatively  low,  with  the  best  paying  jobs  being  foimd  in  min¬ 
ing,  transportation  (mainly  trucking),  and  construction  (Table  4). 

e.  Economic  Activity 
(1)  Agriculture 

There  are  more  than  800  farms  in  the  two-county  area, 
including  some  40  large  holdings  of  1,000  acres  or  more  (Table  5).  Most  farm 
acreage  is  utilized  for  grazing  livestock,  and  livestock  and  poultry  products 
account  for  more  than  90  percent  of  all  farm  product  sales.  In  1970,  less 
than  two  percent  of  the  area's  workforce  was  engaged  primarily  in  agriculture 
or  related  pursuits,  compared  with  nearly  20  percent  in  1940.  This  trend  has 
been  accompanied  by  a  steady  decline  in  the  number  of  farms  and  an  increase  in 
average  farm  size. 
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TABLE  5 


SELECTED  FARM  CHARACTERISTICS 
POCAHONTAS  AND  RANDOLPH  COUNTIES,  1978 


Item 

Randolph 

County 

Pocahontas 

County 

Total 

Number  of  Farms 

379 

436 

815 

Percent  Change:  1974-78 

-3.3% 

-1.0% 

-2.0% 

Total  Farm  Acreage 

118,700 

125,100 

243,800 

Percent  Change:  1974-78 

-11.8% 

-8.6% 

-10.4% 

Harvested  Cropland  Acreage 

14,600 

14,200 

28,800 

Average  Farm  Size  (acres) 

313 

287 

299 

Farm  Size  Distribution 

Under  10  Acres 

9 

11 

20 

10  -  179  Acres 

200 

203 

403 

180  -  999  Acres 

149 

203 

352 

1,000  Acres  and  Over 

21 

19 

40 

Farm  Sales  Distribution 

Less  Than  $2,500 

162 

158 

320 

$2,500  -  $9,999 

137 

191 

328 

$10,000  -  $39,000 

62 

77 

139 

$40,000  and  Over 

18 

10 

28 

Market  Value  of  Farm  Products  Sold 

By  Farms  with  Sales  of 

$2,500  and  Over 

$3.3  million 

$2.9  million 

$6.2  million 

By  All  Farms 

$3.7  million 

$3.2  million 

$6.9  million 

Percent  Value  Distribution 
by  Product  (All  Farms) 

Livestock  and  Livestock  Products 

91.7% 

94.1% 

92.8% 

Crops 

8.3% 

5.9% 

7.2% 

Source:  U.S.  Census  of  Agriculture,  1978,  Preliminary  Report. 
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(2)  Forestry  and  Forest  Products 


In  spite  of  a  40  percent  drop  in  forestry-related  employ¬ 
ment  over  the  past  15  years,  this  sector  still  accounts  for  close  to  one- third 
of  all  manufacturing  jobs  and  more  than  one-half  of  all  manufacturing  firms  in 
the  two-county  area.  The  amount  of  direct  employment  generated  by  capital- 
intensive  timber  and  logging  companies  is  small  relative  to  the  contribution 
of  sawmills  and  other  industrial  operations  which  depend  on  commercial  forests 
for  their  raw  materials.  In  1978,  there  were  26  such  operations  in  Randolph 
and  Pocahontas  Counties,  with  more  than  600  employees  and  a  $4.5  million  annual 
payroll  (Table  6). 

(3)  Mining 

Mining  is  an  important  source  of  jobs  and  income  in 
Randolph  County,  which  ranks  19th  among  West  Virginia's  35  coal-producing 
counties.  Output  in  1979  was  about  1.1  million  tons,  nearly  70  percent  of 
which  was  taken  from  underground  mines.  These  data  reflect  a  12  percent 
decline  compared  with  1978  production  figures  as  well  as  a  sharp  reversal  in 
the  underground: surface  production  ratio.  The  resurgence  in  labor-intensive 
underground  mining  operations  also  explains  the  rise  in  mining  employment  and 
the  fall  in  working  productivity  levels  experienced  in  1979  (Table  7). 

The  1979  payroll  of  the  22  companies  engaged  in  bituminous  coal  and  lig¬ 
nite  mining  operations  was  $12.5  million,  approximately  double  the  amount  paid 
out  in  1976.  Local  planning  authorities  predict  a  promising  future  for  coal 
in  Randolph  Coimty,  and  a  corresponding  growth  in  jobs  and  income  generated  by 
mining.  The  outlook  for  Pocahontas  County  is  less  certain,  as  most  of  the 
County's  known  coal  reserves  are  relatively  inaccessible  and  located  in  areas 
that  are  far  from  major  markets. 

(4)  Manufacturing 

Apart  from  forest  products  industries,  the  bulk  of  indus¬ 
trial  employment  in  the  two-county  area  is  provided  by  firms  engaged  in  the 
processing  and  manufacture  of  textile,  rubber,  leather,  and  primary  metal 
products  (Table  8).  Both  counties  have  experienced  significant  decreases  in 
manufacturing  employment  over  the  past  few  decades.  Local  development  author¬ 
ities  have  created  industrial  parks  in  Elkins  and  Marlinton  in  an  effort  to 
reverse  the  trend. 

(5)  Other  Economic  Sectors 


In  recent  years,  any  negative  effects  attributable  to  the 
decline  in  manufacturing  jobs  have  been  moderated  by  the  strong  growth  per¬ 
formance  in  the  trade  and  service  sectors.  Among  the  factors  contributing  to 
this  growth  have  been  the  development  of  several  new  regional  shopping  centers 
on  the  outskirts  of  Elkins,  some  expansion  in  the  tourism  industry,  and  staff 
increases  at  local  health  and  educational  facilities.  A  burgeoning  of  activ¬ 
ity  in  the  construction,  finance,  and  real  estate  sectors,  while  less  signif¬ 
icant  in  terms  of  jobs  and  income,  is  also  indicative  of  the  improving  health 
of  the  area's  economy. 
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TABLE  6 


LUMBER  AND  WOOD  PRODUCTS  INDUSTRY  (SIC  24) :  SELECTED  DATA 
POCAHONTAS  AND  RANDOLPH  COUNTIES,  1978 


Randolph 

Pocahontas 

Item 

County 

County 

Total 

NUMBER  OF  FIRMS 

Logging  Camps  and  Contractors 

12 

1/ 

12 

Sawmills  and  Planing  Mills 

12 

5 

17 

Other 

4 

5 

9 

Total 

28 

“TIT 

38 

EMPLOYMENT 

Logging  Camps  and  Contractors 

92 

1/ 

92 

Sawmills  and  Planing  Mills 

361 

96 

457 

Other 

167 

40 

207 

Total 

620 

136 

756 

ANNUAL  PAYROLL 

Logging  Camps  and  Contractors 

$  627,000 

1/ 

$  627,000 

Sawmills  and  Planing  Mills 

2,650,000 

$  591,000 

3.241,000 

Other 

962.000 

296,000 

1,258,000 

Total 

$4,239,000 

$  887,000 

$5,126,000 

1/  Included  under  "Other." 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census, 


County  Business  Patterns,  1978. 


TABLE  7 

TRENDS  IN  COAL  PRODUCTION,  EMPLOYMENT,  AND  WORKER  PRODUCTIVITY 

RANDOLPH  COUNTY,  1960-1979 


Year 


Production 

(tons) 


Average  Annual 
Employment 
(number) 


Worker 
Productivity 
(tons /workers) 


1960 

1,139,382 

1965 

999,307 

1970 

629,243 

1975 

888,439 

1977 

1,196,226 

1978 

1,291,464 

1979 

1,131,175 

655 

1,739.5 

496 

2,014.7 

335 

1,878.3 

428 

2,075.8 

520 

2,300.4 

536 

2,409.4 

690 

1,639.4 

Source;  West  Virginia  Department  of  Mines. 
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NUMBER  OF  FIRMS  AND  TOTAL  EMPLOYMENT  IN  THE  MANUFACTURING  SECTOR,  BY  SIC  MAJOR  INDUSTRY  GROUP 

POCAHONTAS  AND  RANDOLPH  COUNTIES,  1978 


C 

iJ 

c 

3 
o  o 

O  tH 


<u 

I 


CO 

e 

3 

w 

■u 

3 

O 

4= 

3 

CO 

O 

6 

O 

Vi 

P-i 

•H 

Pm 

VO 


00 

CM 


vO 


in 


in 

m 

CO 


CO 


CO 


Ov 


CM 


■u 

to  § 


3 

O 

U 

42 

O- 

iH 

O 

"O 

3 

cfl 

OS 


O 

iH 

l§ 


CO 


CO  CM  OV 

CO  o 

iH  'd-  iH 


CM 


ov 


CM 


vO 

CO 


o 

00 


CD 


Ml- 

00 


CO 

■u 

o 

3 

-3 


CM 

vO 


CM 


00 


in 


T3  CJ 

3  -u 
3  <U 


CM 


CO 

(U 


in 

CO 

CM 


CO 


00 

<jv 


O 

U 

CJ 

(U 

u 


CO 

3 

O 

3 

3 

OO 

■VI 

m 

CJ 

33 

Vi 

3 

■U 

o  »> 

3 

3 

O 

■VI 

00 

•H 

O 

PM 

3 

O 

•H  W 

33 

•H 

3 

o 

CO 

3 

■VI 

Vi 

•H 

3 

MM  ■U 

3 

Vl 

33 

3 

3 

3 

•H 

3 

PM 

at 

Vi 

33 

•H  3 

M 

3 

O 

■U 

33 

V 

42 

3 

m 

VJ 

O 

■VI  3 

VI 

U 

CJ 

O 

3 

3 

iH 

Vi 

3 

3 

Vi 

3  0 

00 

O 

PV 

3 

Vi 

■u 

•H 

PM 

3 

tH 

3 

PM 

3  3 

3 

3 

33 

PM 

X 

tH 

4= 

O 

31 

•H  V 

•H 

mm 

>> 

3J 

O 

•H 

43 

• 

VI 

3 

tH 

U  ■VI 

Vl 

3 

V 

3 

V 

33 

Pm 

3 

O 

3 

33 

M 

3 

CO  CD 

3 

3 

■U 

V 

O 

PM 

3 

3 

3 

■U 

3 

VJ 

3 

ra 

33 

O 

33 

•H 

tJ 

3 

tH 

3 

•>  M 

o 

S 

3 

3 

r— t 

12 

3 

33 

S 

3 

S 

tH 

3 

33 

•H 

iH 

3 

3 

33 

to 

■U 

3  00 

MM 

tH 

3 

3 

pc: 

•H 

33 

3 

33 

3 

3 

3 

33 

3  3 

3 

3 

•H 

M 

S 

3 

3 

3 

3 

tH 

s 

3 

to 

O  nH 

3 

VI 

3 

33 

3 

V 

00 

3 

3 

CJ 

VI 

U 

•H  iH 

O 

•H 

3 

3 

3 

3 

■U 

V 

to 

3 

3 

ra  iH 

H 

00 

3 

iH 

Vi 

■u 

•H 

V 

O 

3 

0k 

V 

O 

3 

CD  O 

Vl 

•H 

3 

•H 

■U 

3 

3 

42 

3 

3 

•H 

•H 

3  Vl 

• 

•H 

33 

■U 

-e 

3 

3 

42 

33 

■VI 

3 

0 

V 

42 

MM  VI 

u 

> 

O 

0 

U 

•H 

42 

O 

3 

O 

•H 

42 

O 

O  3 

CO 

O 

3 

3 

3 

V 

3 

V 

3 

VI 

V 

3 

3 

Vl  o 

•H 

VI 

Pm 

H 

►-J 

Pm 

PM 

Pd 

PM 

iJ 

CO 

PM 

Pm 

S 

PM  CJ 

s 

3 

a 

3 

o 

M 

O 

O 

M 

CO 


O 

CM 


CM 

CM 


'd- 

CM 


m 

CM 


P'' 

CM 


o 

CO 


CO 


CM 

CO 


CO 

CO 


'd' 

CO 


m 

CO 


00 

CO 


C3V 

CO 


CD 

u 

Vi 

3 

O 

CO 


11-13 


f. 


Local  Government  Revenues 


In  1979,  over  $3.5  million  in  taxes  were  levied  on  real,  per¬ 
sonal,  and  public  utility  property  in  the  two-county  area  (Table  9).  Of  other 
general  revenue  sources,  revenue-sharing  monies  are  the  most  important,  fol¬ 
lowed  by  payments  from  the  U.S.  Bureau  of  Land  Management  and  the  Forest 
Service,  and,  for  Randolph  County,  Coal  Severance  Tax  receipts.  The  BLM  pay¬ 
ments  are  made  under  the  terms  of  the  1976  Payment-in-Lieu  of  Taxes  (PILT)  Act, 
which  provides  for  compensation  on  an  "entitlement"  acre  basis  for  National 
Forest  and  other  public  lands.  Counties  having  land  administered  by  the 
Forest  Service  also  benefit  from  the  "25  percent  fund"  which  is  derived  from 
sales  of  timber,  mineral  leases,  and  special  use  permits  (Table  10). 

g.  Economic  Development  Plans,  Priorities,  and  Constraints 

The  principal  objective  of  economic  development  strategies  for 
both  counties,  and  for  the  region  as  a  whole,  is  the  creation  of  additional 
employment  opportunities.  Planners  concerned  with  Randolph  County  look  to 
growth  in  wood  products  and  other  manufacturing  industries,  coal  support 
services  activities,  tourism,  and  white  collar  businesses  to  generate  new  jobs. 
With  the  exception  of  coal-related  industry,  similar  industrial  targets  have 
been  set  for  Pocahontas  County. 

Most  of  the  Initial  growth  is  expected  to  occur  in  and  around  Elkins  and 
Marlinton.  By  virtue  of  its  proximity  to  redevelopment  areas,  its  size  and 
growth  potential,  and  its  service  and  infrastructure  facilities,  Elkins  has 
been  designated  as  one  of  two  primary  Economic  Development  Centers  (EDC*s)  by 
the  Region  7  Council,  whereas  Marlinton  qualifies  as  a  tertiary  center  for 
Region  4  on  the  basis  of  these  same  EDA  criteria.*  In  addition  to  the  indus¬ 
trial  park  developments  underway  in  both  centers,  area  attractions  are  thought 
by  local  and  regional  planning  authorities  to  include  a  sizeable  skilled  labor 
supply;  an  abundance  of  mineral,  forest,  and  recreation  resources;  Elkins’ 
airport,  schools  and  college,  and  medical  facilities;  and  the  area's  geographic 
location  in  what  is  described  as  the  "hub"  of  the  nation's  economic  and  indus¬ 
trial  base. 

Various  other  factors  associated  with  the  counties'  geographic  location 
are  perceived  as  economic  development  constraints.  Key  among  these  are  poor 
transportation  access  to  and  from  the  national  interstate  highway  network  and, 
particularly  in  Pocahontas  County,  a  scarcity  of  available  land  with  slope  and 
soil  conditions  appropriate  for  industrial  uses.  A  shortage  of  adequate  hous¬ 
ing  facilities  and  insufficient  water  and  sewer  system  infrastructure  also 
limit  the  area's  potential  for  economic  growth. 


*  All  12  counties  in  Regions  4  and  7  have  been  designated  as  Redevelopment 
Areas  by  the  U.S.  Economic  Development  Administration  (EDA)  based  on  their 
substantial  and  persistent  unemployment,  low  median  family  incomes,  and/or 
other  qualifying  conditions.  Locales  classified  as  primary,  secondary,  or 
bertiary  Economic  Development  Centers  for  Redevelopment  Areas  are  entitled 
to  project  funding  consideration  by  the  EDA.  Other  primary  Centers  in  the 
12  county  region  are  Weston  in  Lewis  County  (Region  7),  Fayette-Plateau  in 
Fayette  County  (Region  4) ,  and  Greenbrier  Valley  in  Greenbrier  County 
(Region  4) . 
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TABLE  9 


TAXES  LEVIED  ON  CLASSIFIED  ASSESSED  VALUATIONS 
POCAHONTAS  AND  RANDOLPH  COUNTIES,  1979 


Randolph  Pocahontas  Percent 

County  County  Total  of  Total 

_  _  _  _  000' s  omitted  -  -  -  -  - 


Class  I  (agricultural 
personal  property  and  products) 

$  83.0 

$  29.3 

$  112.3 

3.2% 

Class  II  (owner-occupied 
residential  property  and  farms) 

360.8 

217.0 

577.8 

16.2% 

Class  III  (other  property 
located  outside  municipalities) 

1,454.3 

563.0 

2,017.3 

56.6% 

Class  IV  (other  property 
located  inside  municipalities) 

720.4 

135.8 

856.2 

24.0% 

Total 

$2,618.5 

$945.1 

$3,563.6 

100.0% 

Source;  West  Virginia  Blue  Book 

,  1979. 

11-15 


TABLE  10 


RECEIPTS  FROM  U.S.  FOREST  SERVICE  AND  BUREAU  OF  LAND  MANAGEMENT,  BY  SOURCE 
POCAHONTAS  AND  RANDOLPH  COUNTIES,  FY  1971-1980 


Year  and  Source 

Pocahontas  County 

Randolph  County 

FY  1971-FY  1976  Average 

"25  Percent  Fund" 

$  42,790 

$  26.277 

FY  1977 

"25  Percent  Fund" 

$  32,963 

$  20,299 

PILT 

184.979 

113,906 

Total 

$217,942 

$134,215 

FY  1978 

"25  Percent  Fund" 

$  39,503 

$  24,463 

PILT 

204.938 

126,197 

Total 

$244,441 

$150,660 

FY  1979 

"25  Percent  Fund" 

$  49,130 

$  30,397 

PILT  1/ 

188.529 

116,746 

Total 

$237,659 

$147,143 

FY  1980 

"25  Percent  Fund: 

$  60,871 

$  37,701 

PILT  1/ 

$212,231 

$131,304 

$273,102 

$169,005 

"Ij  PILT  payments  for  FY  1979  were  made  at  87.676  percent  of  the 
computed  amount  due  to  inadequacy  of  funds.  FY  1980  funding 
was  at  98.5%  of  amounts  computed  at  $0. 75/acre. 


Source:  U.S.  Forest  Service. 
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In  the  economic  development  plans  for  the  two-county  area,  it  is  antici¬ 
pated  that  completion  of  Appalachian  Development  Highway  Corridors  H  and  L  and 
some  upgrading  of  the  area’s  major  north-south  trunklines  will  minimize  prob¬ 
lems  of  transportation  access.  Housing  and  community  infrastructure  deficien¬ 
cies  are  being  addressed  by  various  Federally-funded  projects  aimed  at  rehabil¬ 
itating  the  existing  housing  base  and  constructing  or  improving  water  supply 
and  sewerage  disposal  facilities  in  areas  of  population  concentration.  Prior¬ 
ity  is  also  being  given  to  upgrading  downtown  Elkins  and  Marlinton,  expanding 
the  supply  of  recreational,  health,  and  related  service  facilities,  and  other 
community-oriented  projects.  It  is  hoped  that  improvements  designed  to  make 
the  two-county  area  a  more  attractive  place  to  live  will  have  at  least  an 
incidental  effect  on  local  jobs-creation  prospects. 

h.  Summary  and  Conclusions 

The  two-county  area  that  would  be  most  immediately  affected  by 
the  proposed  Scenic  Highway  Extension  project  may  be  described  as  predominantly 
rural,  relatively  isolated,  and  historically  dependent  on  natural  resource 
exploitation  to  sustain  its  population  and  economy.  Until  recently,  it  showed 
all  the  s3nnptoms  of  an  area  in  severe  economic  decline — high  rates  of  out¬ 
migration,  an  aging  population  base,  falling  levels  of  employment  in  produc¬ 
tive  sectors  of  the  economy,  low  personal  Incomes  relative  to  state  and  national 
averages,  and,  in  agriculture,  a  high  proportion  of  marginal  farming  operations. 
In  the  past  few  years,  however,  signs  of  revitalization  have  appeared  in  the 
form  of  population  growth,  a  resurgence  of  activity  in  the  mining  sector,  and 
new  investments  in  industrial  parks,  community  facilities  and  services,  and 
supporting  infrastructure.  Planners  predict  a  continuation  of  these  trends, 
subject  to  completion  of  the  Appalachian  Development  Highway  network,  rising 
levels  of  demand  for  coal  and  wood  products,  and  aggressive  economic  develop¬ 
ment  and  investment  promotion  actions  on  the  part  of  state  and  local 
governments . 

6 .  Land  Use 


Land  use.  pattema  in  the  study  area  have  been  primarily  shaped  by 
the  rugged  mountainous  topography,  abundance  of  natural  resources,  especially 
coal  and  timber,  and  the  economic  activities  related  to  the  extraction  of 
these  resources.  The  area  is  relatively  isolated  and  rural  with  extensive 
open  space,  difficult  access  for  transportation,  and  an  economy  dependent  on 
exploitation  of  the  natural  resources. 

The  following  land  use  categories  are  used  to  identify  existing  land 
uses.  In  Section  V,  these  categories  are  also  used  to  discuss  land  use  impacts 
for  the  four  build  alternatives  and  the  no-build  alternative; 

.  residential 

.  commercial 

.  industrial 

.  pub lie /cultural  facility 

.  agricultural 

.  mineral  extraction 

.  open  space/recreation 
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In  Pocahontas  and  Randolph.  Counties,  most  of  the  residential,  commercial, 
industrial  and  public/cultural  facilities  land  uses  are  located  in  relatively 
small  incorporated  and  unincorporated  towns  and  villages.  These  land  uses  also 
tend  to  be  scattered  along  the  roadways  of  the  area,  usually  close  to  the  more 
populated  areas.  Seasonal  or  vacation  homes  are  a  residential  land  use  of 
significance  and  exists  primarily  outside  of  the  towns  and  villages.  It  is 
anticipated  that  the  amount  of  land  in  these  four  categories  will  continue  to 
increase  along  with  the  projected  growth  expected  to  occur,  especially  in  the 
larger  towns  such  as  Marlinton  and  Elkins.^  ^ 

Agriculture  is  limited  in  the  study  area  by  the  topography  and 
soils.  The  major  agricultural  activity  is  livestock  grazing.  Grazing  occurs 
in  the  area  south  of  Thorny  Flat,  on  the  lower  slopes  west  of  Cheat  Mountain, 
east  of  Back  Allegheny  Mountain  and  along  the  Tygart  Valley  and  Greenbrier 
Rivers.  In  the  future,  it  is  anticipated  the  amount  of  land  devoted  to 
agriculture  will  decrease  due  to  agricultural  economic  factors  and  the  growth 
of  the  towns  and  villages. 

Mineral  extraction  is  a  significant  land  use  in  the  northern  portion 
of  the  study  area  in  Randolph  County.  Coal  mining  and  processing  are  the  main 
activities  in  this  land  use  category.  Mineral  extraction  and  timber  harvesting  oper 
ations  occur  near  many  of  the  open  space/recreation  lands  and  special  measures  are 
required  to  assure  compatibility  between  these  two  conflicting  land  uses. 

Open  space/recreation  land  use  is  also  evident  within  the  study 
area,  and  includes  dispersed  recreation  activities  such  as  hunting,  fishing, 
hiking,  scenic  viewing  and  picnicking,  as  well  as  developed  recreational 
activities  at  the  Snowshoe  Ski  Resort  and  the  Cass  Scenic  Railroad.  The 
amount  of  land  available  for  open  space/recreation  land  use  is  expected  to 
increase  in  the  future  as  lands  are  converted  from  agricultural  uses  and 
siliviculture. 

7.  Transportation  System 

a.  Highway 

1)  Existing  System 

The  highway  system  in  this  part  of  West  Virginia  has  been 
limited  by  the  mountainous  terrain,  and  most  of  its  development  has  occurred 
in  the  north-south  river  valleys.  The  counties  of  Pocahontas  and  Randolph  are 
served  by  widely  spaced  two— lane  rural  arterials,  collectors,  and  one-lane  local 
roads.  No  interstate  routes  or  expressways  exist  in  the  two-county  area.  The 
nearest  interstate  highways  are  1-81,  55  miles  to  the  east,  1-64,  48  miles  to 
the  south,  and  1-79,  42  miles  to  the  west*(Figure  1).  These  interstate  routes 
connect  the  region  with  other  regions. 


*Straight  Line  Distance  —  measured  from  the  center  of  the  project  area  to  the 
nearest  point  on  the  Interstate  Route. 
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Rural  arterial  highways  that  surround  the  project  area 
include  U.S.  Routes  250  and  219  and  West  Virginia  Routes  28/92  and  39. 

These  connect  the  project  area  with  the  Interstate  system;  and  with  population 
concentrations  in  the  region  (See  Figures  1  and  3) .  These  highways  mainly 
serve  relatively  low  volumes  of  intra-regional  and  local  travel  rather  than 
inter-regional  travel.  Commercial  truck  and  recreational  traffic  constitutes 
significant  portions  of  the  total  volumes  of  traffic  on  these  roads,  and  these 
types  of  traffic  compound  operational  and  safety  hazards  caused  by  poor 
geometries.  Utilizing  traffic  count  data  provided  by  the  West  Virginia  Depart¬ 
ment  of  Highways,  the  amount  of  truck  traffic  on  major  highways  in  the  project 
area  has  been  estimated  at  about  10%.**  These  rural  arterials  are  fairly  well 
maintained,  but  geometric  problems,  severe  horizontal  and  vertical  alignments, 
and  curves,  exist  throughout  because  of  the  rugged  terrain. 

Roads  in  the  project  area  with  lower  functional  classifi¬ 
cations,  collectors,  and  local  service  roads,  are  shown  on  Figure  3  and 
include  West  Virginia  Secondary  Route  1  or  Back  Mountain  Road,  West  Virginia 
Secondary  Route  7  or  Cass  Road,  and  West  Virginia  Secondary  Routes  9  and  1/3 
or  Linwood  Road.  These  roads  mainly  serve  very  low  volumes  of  local  and 
recreational  traffic  and  for  the  most  part  are  one-lane  wide.  A  portion  of 
the  Linwood  Road  is  an  unpaved  gravel  road. 

The  West  Virginia  Department  of  Highways  identifies  the 
worst  accident  locations,  those  in  the  99th  precentile,  by  comparing  accident 
rates  on  similar  highways  throughout  the  state.  These  are  included  in  the 
annual  "Critical  Rate  Sections"  Report.  Only  one  location  in  Pocahontas  and 
Randolph  Counties  is  indicated  in  the  1979  Report.  This  is  the  last  three 
quarters  of  a  mile  on  the  four  lane  section  of  U.S.  Route  219/250  just  south 
of  Elkins.  Since  the  designation  of  critical  rate  sections  is  based  on  the 
actual  number  of  accidents  which  have  occurred,  this  is  the  only  section  iden¬ 
tified  in  the  two-county  area  included  in  the  1979  Report.  This,  however,  is 
not  a  clear  indication  of  the  number  of  areas  with  high  accident  potential  or 
hazardous  road  geometries  in  the  two-county  area.  It  is  more  indicative  of 
the  relatively  low  traffic  volumes  in  the  area.  Much  of  the  fxmding  for 
highway  safety  improvements  in  West  Virginia  is  based  on  the  designated 
critical  rate  sections.  Currently,  because  so  few  of  these  sections  are 
indicated  for  Pocahontas  and  Randolph  Counties,  this  area  receives  little 
funding  for  safety  improvements  of  highways. 

2)  Improvements 

Various  improvements  along  with  normal  maintenance  oper¬ 
ations  are  planned  for  roads  in  the  area  and  will  be  discussed  in  Section  IV. B. 
The  most  significant  planned  improvement  other  than  the  Highland  Scenic  Highway 
is  the  Interstate  Appalachian  Development  Highway  Corridor  H  which  would  be 
an  east-west  route  connecting  1-79  and  1-81  and  traversing  the  U.S.  Route  33 
corridor  through  northern  Randolph  County. 


**Data  used  was  from  vehicle  classification  counts  taken  between  1977  and  1980 
at  six  major  intersections  near  the  project  area  between  the  hours  of  7  and 
11  am  and  2  and  6  pm.  Pick  up  and  panel  trucks  were  not  considered  as  trucks 
in  this  estimation  of  truck  traffic.  At  individual  intersections  percent  of 
truck  traffic  varied  between  8%  and  14%. 
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The  Appalachian  Development  Highway  for  Corridor  H, 
extending  from  1-79  at  Weston  eastward  through  Elkins,  along  the  present 
location  of  U.S.  Route  33,  and  eventually  to  1-81  and  1-66  near  Front  Royal, 
Virginia  will  provide  improved  access  into  the  Monongahela  National  Forest 
on  an  east-west  axis.  Portions  of  U.S.  Route  33  have  already  been  improved 
at  the  western  end  and  in  the  vicinity  of  Elkins.  This  corridor  is  approxi^ 
mately  25  miles  north  of  the  termini!  on  U.S.  Route  250  for  proposed  extensions 
of  the  Highland  Scenic  Highway.  When  completed,  the  Appalachian  Development 
Highway  in  Corridor  H  will  be  an  important  access  route  to  the  Highland  Scenic 
Highway.  The  Appalachian  Development  Highway  in  Corridor  L,  U.S.  Route  19 
connecting  to  1-79,  near  Sutton,  and  extending  south  to  Beckley,  is  approxi¬ 
mately  40  miles  west  of  the  study  area. 

3)  Forest  Road  System 

In  the  Monongahela  National  Forest,  there  are  approximately 
600  miles  of  roads,  most  of  which  are  of  single  lane  width,  maintained  by  the 
Forest  Service.  The  Forest  Service  roads  that  are  open  to  the  public  are 
generally  used  for  recreational  purposes.  Some  2,000  miles  of  roads  will 
ultimately  be  needed  to  manage  the  Forest  resources.^ 

4)  Private  Roads 


An  extensive  system  of  private  roads  exists  in  the  northern 
of  the  study  area,  particularly  on  land  owned  by  the  Mower  Lumber 
Company.  These  roads  are  primarily  used  to  facilitate  timbering  and  coal 
mining  operations;  however,  with  permission,  they  may  be  used  for  access  into 
the  area  for  recreational  purposes.  Since  these  roads  are  generally  intended 
for  only  temporary  use  to  access  natural  resources  in  the  area,  they  are 
constructed  to  very  low  standards  and  receive  only  minimal  maintenance. 

b.  Bus /Taxi 


No  public  bus  or  rural  transit  system  operates  in  the  area. 
Scheduled  intercity  bus  service  does  exist  from  Marlinton  south  and  two 
taxi  companies  operate  out  of  Elkins. 

c.  Railroad 


In  addition  to  the  goods  movement  that  occurs  on  the  area’s 
highway  system,  a  significant  portion  is  transported  via  the  area’s  rail¬ 
roads.  The  project  area  is  served  by  freight-only  branches  of  the  Western 
Maryland  Railroad.  The  Durbin  branch  of  the  Western  Maryland  Railroad 
extends  north  from  Durbin  to  Elkins.  The  Webster  Springs  branch  enters 
the  study  area  from  the  west,  crosses  U.S.  Route  219  and  Cheat  Mountain 
near  Mace,  and  then  follows  the  Shavers  Fork  northward.  This  branch  joins 
the  Durbin  branch  tracks  north  of  the  study  area  and  continues  to  Elkins. 

Forest  products  and  coal  are  the  two  major  products 
transported  by  rail  in  this  area.  The  railroad  provides  carload  service 
for  bulk  shippers,  and  spurs  are  provided  along  both  branches. 
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d. 


Air 


The  nearest  commercial  airport  is  in  Elkins,  served  by 
scheduled  commuter  service. 

8.  Public  Utilities,  Facilities  and  Emergency  Services 

Due  to  the  rural,  undeveloped  nature  of  the  study  area,  the  exis¬ 
tence  of  public  utilities,  facilities  and  emergency  services  is  minimal. 
Populated  portions  of  the  immediate  study  area,  at  the  Snowshoe  resort  area 
and  along  Secondary  Route  9,  are  serviced  by  public  electric  and  phone 
utilities.  There  are,  however,  no  public  gas,  water,  or  sewer  systems 
within  the  immediate  study  area.  These  systems  do  exist  along  with  more 
extensive  electric  and  phone  systems  in  Randolph  and  Pocahontas  Counties 
in  some  of  the  towns  and  villages.  The  project  area  is  served  by  police, 
fire,  and  ambulance  service,  however,  travel  distances  to  some  portions 
of  the  study  area  are  great  and,  as  a  result,  response  times  are  inadequate. 

Forest  fires  are  fought  by  the  West  Virginia  Department  of  Natural 
Resources  on  privately  owned  land  and  by  the  Forest  Service  on  U.S.  owned 
land.  Forest  fires,  however,  are  not  a  significant  threat  in  the  area  because 
of  moist  conditions. 

There  are  no  educational  or  religious  facilities  in  the  immediate 
study  area,  but  they  do  exist  outside  of  this  area  along  roads  and  in  some 
of  the  villages  and  towns. 

9.  Tourism  Resources  and  Markets:  Base  Case  Assessment 


a.  Introduction 


This  base  case  assessment  focuses  on  existing  resources  for 
tourism  development  and  current  tourist  markets  within  a  "zone  of  influence," 
defined  for  the  analysis,  in  which  some  impacts  of  the  Highland  Scenic  High¬ 
way  and  its  proposed  extension  could  reasonably  be  expected.  The  "zone  of 
influence"  consists  of  13  counties  in  the  mid-section  of  West  Virginia’s 
mountain  highlands  and  comprises  the  majority  of  the  Potomac  Highland  and 
New  River  Travel  Councils  designated  by  the  State  of  West  Virginia  (Figures 
7  and  8) . 


b.  Tourism  Resources 


Cl)  Access 


Although  heavily  populated  areas  of  Pennsylvania,  Maryland, 
and  Virginia  are  nearby,  access  to  the  study  zone  is  poor.  At  present,  the 
area's  only  high-speed,  divided  highway  is  1-64,  connecting  Greenbrier  County 
with  1-81  at  Lexington,  Virginia  and  planned  eventually  to  meet  the  West 
Virginia  Turnpike  (1-77).  Travelers  originating  in  the  east  and  destined  for 
points  to  the  north  of  Greenbrier  County  must  cross  the  mountains  on  two-lane 
highways  characterized  by  steep  grades  and  numerous  switchbacks.  Those  approach¬ 
ing  from  Charleston  and  points  west  can  take  1-79  to  within  30  to  50  miles  of 
the  zone’s  western  perimeter,  beyond  which  they,  too,  must  travel  over  hazard¬ 
ous,  two-lane  mountain  roads.  (Figure  1) 
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Completion  of  the  Appalachian  Development  Highway  system,  particularly 
Corridor  H  linking  1-79  near  Weston,  West  Virginia  with  1-81  and  1-66  near 
Strasburg,  Virginia,  would  cut  travel  time  from  the  Baltimore-Washington  area 
by  an  hour  or  more  each  way.  However,  the  full  length  of  Corridor  H  will  not 
be  open  for  at  least  15  years.  In  the  meantime,  difficult  access  must  be 
viewed  as  a  significant  tourism  constraint. 

(2)  Attractions 

Sightseeing  and  outdoor  recreation  are  the  premier  attrac¬ 
tions.  Within  the  13-county  zone  of  influence  are  West  Virginia’s  highest 
mountains,  its  two  principal  ski  areas,  nine  of  14  State  Vacation  Recreation 
Areas,  and  60  percent  of  the  total  acreage  in  the  State  Parks  and  Forests  sys¬ 
tem.  The  Monongahela  National  Forest  represents  17  percent  of  all  land  area 
in  the  study  zone. 

An  inventory  of  principal  attractions  prepared  for  a  preliminary  study* 
highlighted  the  importance  of  State  and  Federal  Government  agencies  in  develop¬ 
ing  the  region's  tourism  resources.  Of  46  attractions  and  facilities  included 
in  the  listing,  only  13  are  run  by  private  interests.  All  others,  from  primi¬ 
tive  hiking  trails  to  highly  developed  ventures  like  Cass  Scenic  Railroad,  are 
publicly  owned  and  operated.  State  Parks  and  Forests  offer  facilities  for  hiking, 
fishing,  picnicking,  and  usually  also  swimming,  boating,  tennis,  and  other 
active  pursuits.  Two  State  Parks  (Pipestem  and  Canaan  Valley)  offer  golf;  one 
(Canaan  Valley)  is  a  major  winter  sports  center.  The  National  Forest  Service 
emphasizes  opportunities  for  hiking,  backpacking,  hunting,  fishing,  nature 
study,  and  other  forms  of  "dispersed"  recreation  on  the  Monongahela  National 
Forest.  More  selectively,  swimming,  boating,  and  observation  sites  have  been 
developed,  the  most  important  at  Lake  Sherwood  and  Spruce  Knob.  The  Forest 
Service  also  operates  visitor  centers  at  Cranberry  Mountain  and  Seneca  Rocks. 

Other  major  facilities  for  outdoor  recreation  include  two  U.S.  Corps  of 
Engineers  impoundments,  at  the  Summersville  and  Blues tone  Dam  site  areas,  which 
offer  4,700  surface  acres  for  water-based  recreation;  and  two  private  enterprises* 
the  Snowshoe  ski  resort  and  The  Greenbrier  golf  resort  and  thermal  spa.  The 
West  Virginia  highlands  also  afford  exceptional  opportunities  for  hunting 
(deer,  black  bear,  and  various  small  game  species),  white  water  rafting,  rock 
climbing,  spelunking,  and  other  specialized  recreational  activities. 

Natural,  scenic,  and  historic  attractions  include  sightseeing  caverns;  Cass 
Scenic  Railroad  (a  restored  lumber  village) ,  Grandview  Park  with  its  outdoor 
historical  drama  production,  and  Civil  War  battlefields  at  Droop  Mountain  and 
Carnifex  Ferry,  all  part  of  the  State  Park  system;  Pearl  Buck's  Birthplace  and 
Historical  Museum  in  Pocahontas  County;  and  the  Old  Stone  Church  and  other 
restored  buildings  in  Lewisburg.  An  Exhibition  Coal  Mine  in  Beckley  and  the 
National  Radio  Astronomy  Observatory  in  Greenbank  (Pocahontas  County)  provide 
tours  during  late  spring,  summer,  and  early  fall.  This  seasonal  operating 
pattern  is  typical. 


See  Highland  Scenic  Highway  Study,  Working  Paper  No.  3,  pp.  53-56. 
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On  the  Monongahela  National  Forest,  the  Forest  Service  has  identified 
more  than  60  "Special  Interest  Areas."  Among  the  more  important  are  Cranberry 
Glades,  where  visitors  may  see  flora  and  fauna  typical  of  northern  bog  habitats; 
the  Hills  Creek  Falls  Scenic  Area  with  its  three  giant  waterfalls;  and  the 
Gaudineer  Scenic  Area  with  its  unique  expanses  of  virgin  red  spruce  timber 
forest.  All  three  areas  are  accessible  by  interpretative  nature  trail.  The 
Forest  Service  also  lists  some  550  miles  of  State  and  Forest  roads  as  being  of 
outstanding  scenic  attraction,  and  anyone  driving  through  the  region  is  likely 
to  travel  over  countless  additional  miles  that  might  be  similarly  classified. 

Not  listed  in  the  inventory,  but  of  interest  to  tourists,  are  at  least 
five  covered  bridges,  two  National  and  four  State  hatcheries,  nine  Public  Hunt¬ 
ing  and/or  Fishing  areas,  and  a  variety  of  festivals  and  special  events  which 
help  to  smooth  seasonal  peaks  in  visitation. 

(3)  Visitor  Accommodations 


Listed  overnight  accommodations  in  the  13-county  zone  of 
influence  include  92  facilities  containing  3,583  units  (Table  11).  About  half 
of  the  available  units  are  in  transient  hotels  and  motels  offering  few  amenities 
other  than  rooms — at  best,  a  restaurant  and  swimming  pool  for  the  entertainment 
of  their  guests.  The  balance  is  associated  with  vacation  resort  operations  pro¬ 
viding  a  full  complement  of  facilities  for  indoor  and  outdoor  recreation. 

The  average  hotel/motel  is  locally  owned  and  operated  and  has  less  than 
25  units.  Of  the  81  hotels  and  motels,  only  three  are  affiliated  with  national 
chains  and  only  one — the  204-room  Ramada  Inn  in  Beckley — has  over  100  units. 
About  half  of  all  units  are  concentrated  either  in  and  around  the  municipalities 
of  Beckley  (Raleigh  County)  and  Elkins  (Randolph  County)  or  in  the  vicinity  of 
1-64  In  Greenbrier  County. 

West  Virginia  State  Parks  or  Forests  contain  nine  of  the  11  resort  facil¬ 
ities.  The  largest  are  the  250-room  Canaan  Valley  Lodge  and  Convention  Center 
in  Tucker  County  and  the  14 3- room  Pipestem  Resort  in  Summers  County. 

The  two  privately-run  resorts — The  Greenbrier  and  Snowshoe — together  repre¬ 
sent  61  percent  of  all  units  in  the  resort  category,  and  nearly  30  percent  of 
all  available  units  in  the  zone.  With  650  units  and  429  units  respectively, 
they  are  also  the  two  largest  and  best-equipped  lodging  facilities  in  the 
entire  state. 

Additionally,  there  are  52  listed  campgrounds  (Table  l2) ,  ranging  from 
fairly  primitive  to  full-service  operations  with  electric  and  water  hookups, 
food  and  laundry  service,  and  resort-style  recreational  facilities.  One-third 
of  the  campgrounds,  but  nearly  two-thirds  of  available  sites,  are  privately 
owned  and  operated.  Publicly-owned  facilities,  managed  by  the  State  Depart¬ 
ment  of  Natural  Resources,  the  U.S.  Forest  Service,  or  the  Army  Corps  of 
Engineers,  are  generally  more  spartan  than  privately-run  facilities.  About 
half  of  the  area’s  campgrounds  remain  open  year-round.  Others  close  during 
the  late  fall  and  winter  months  and  open  again  in  April  or  May. 
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TABLE  11 


ZONE  OF  INFLUENCE  LODGING  INVENTORY,  BY  COUNTY 


Hotels/Motels Resorts /Cabins  Total 


County 

Facilities 

Units 

Facilities 

Units 

Facilities 

Units 

ZONE  OF  INFLUENCE 

Pocahontas 

12 

188 

2 

462-^ 

14 

650 

Randolph 

12 

209 

- 

- 

12 

209 

Fayette 

6 

155 

1 

25 

7 

180 

Grant 

7 

139 

- 

- 

7 

139 

Greenbrier 

12 

305 

2 

662 

14 

967 

Hardy 

3 

41 

1 

24 

4 

65 

Monroe 

1 

6 

- 

- 

1 

6 

Nicholas 

3 

57 

- 

- 

3 

57 

Pendleton 

6 

131 

— 

— 

6 

131 

Raleigh 

6 

402 

- 

- 

6 

402 

Summers 

- 

- 

2 

193 

2 

193 

Tucker 

8 

157 

2 

345 

10 

502 

Webster 

5 

73 

1 

9 

6 

82 

Subtotal 

81 

1,863 

11 

1,720 

92 

3,583 

OTHER  WEST  VIRGINIA 

183 

9,290 

7 

623 

190 

9,913 

Total 

264 

11,153 

18 

2,343 

282 

13,496 

1^/  Includes  279  rental  condominiums,  townhouses,  and  private  homes  at 
Snowshoe  Resort  in  Slatyfork. 


Source: 


West  Virginia  Hotels  and  Motels,  West  Virginia  Governor's 
of  Economic  and  Community  Development,  Travel  Development 
and  Checchi  and  Company. 


Office 

Division, 
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TABLE  12 


ZONE  OF  INFLUENCE  CAMPGROUND  INVENTORY,  BY  COUNTY 
AND  TYPE  OF  OWNERSHIP 


Private  Public  Total 


County 

Facilities 

Sites 

Facilities 

Sites 

Facilities 

Sites 

ZONE  OF  INFLUENCE 

Pocahontas 

1 

29 

6 

131 

7 

160 

Randolph 

2 

282 

3 

23 

5 

305 

Fayette 

- 

“ 

2 

85 

2 

85 

Grant 

2 

70 

2 

57 

4 

127 

Greenbrier 

2 

246 

4 

173 

6 

419 

Hardy 

2 

525 

1 

15 

3 

540 

>fonroe 

- 

- 

- 

- 

- 

- 

Nicholas 

2 

167 

4 

152 

6 

319 

Pendleton 

3 

180 

4 

91 

7 

271 

Raleigh 

- 

- 

- 

- 

- 

- 

Summers 

2 

220 

2 

141 

4 

361 

Tucker 

1 

48 

6 

153 

7 

201 

Webster 

- 

- 

1 

88 

1 

88 

Subtotal 

17 

1,767 

35 

1,109 

52 

2,876 

OTHER  WTST  VIRGINIA 

A3 

3,318 

U 

1,062 

iZ 

4,380 

Total 

60 

5,085 

59 

2,171 

119 

7,256 

Source;  Camping  in  West  Virginia;  West  Virginia  Governor's  Office  of 

Economic  and  Community  Development,  Travel  Development  Division; 
and  U. S.  Forest  Service. 
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Table  12  does  not  include  the  four  organization  camps  and  20  primitive 
trail  shelters  operated  by  the  Forest  Service  on  the  Monongahela  National  Forest. 
Nor  does  it  encompass  an  estimated  300  undeveloped  sites  along  Forest  streams 
and  roads  which  attract  campers  and  their  vehicles.  The  Forest  Service  des¬ 
cribes  indiscriminate  camping  at  these  sites,  most  of  which  are  environmentally 
unsuitable  for  intensive  recreational  use,  as  one  of  its  most  pressing  recrea¬ 
tion  problems  on  the  Forest.* 

(4)  Future  Development  Projects 

Several  Federal  Government  programs  are  in  various  stages 
of  implementation.  Perhaps  most  significant  to  tourism  is  the  authorized  New 
River  Gorge  National  River  in  Fayette,  Raleigh,  and  Summers  Counties.  Desig¬ 
nated  as  an  element  of  the  National  Park  System  in  1978,  this  project  will  pro¬ 
vide  one  of  the  largest  publicly-owned  outdoor  recreation  complexes  in  the 
eastern  United  States. 

The  Forest  Service's  Land  Acquisition  Program  assigns  top  priority  to  the 
Spruce  Knob-Seneca  Rocks  National  Recreation  Area,  where  an  additional  19,000 
acres  have  been  recently  acquired  to  meet  anticipated  demand  for  various  recrea¬ 
tional  activities  through  1985.  New  (Levels  2  and  3)  recreational  facilities 
will  be  constructed  here  over  the  near-term  future.  Elsewhere,  the  current 
Recreation  Management  Plan  emphasized  rehabilitation  of  existing  facilities  and 
provision  of  new  opportunities  for  the  more  primitive  forms  of  dispersed  recrea¬ 
tion — hiking,  backpacking,  hunting,  fishing,  and  similar  activities. 


The  Greenbrier,  Gauley,  Cranberry,  Meadow,  and  Blues tone  Rivers  are 
presently  under  study  for  possible  inclusion  in  the  federal  Wild  and  Scenic 
Rivers  System. 


Two  proposed  private  development  projects — the  Davis  Power  Project  and  the 
Snowshoe  expansion — could  also  have  significant  tourism  impacts.  Monongahela 
Power  Company  plans  a  7,000  surface  acre  impoundment  on  the  Blackwater  River 
near  Davis  (in  the  Canaan  Valley)  which  would  be  used  for  pumped  power  storage 
and  water-based  recreation.  Strong  opposition  on  environmental  grounds  has 
delayed  the  project,  and  it  is  uncertain  at  this  time  that  an  acceptable  compro¬ 
mise  will  be  reached. 

The  Snowshoe  Resort  plans  development  of  new  lodges,  condominiums,  chair 
lifts,  and  ski  trails  on  a  phased  basis  subject  to  market  conditions  and  the 
availability  of  financing.  The  Snowshoe  Resort  also  plans  to  provide  an  18-hole 
championship  golf  course  to  attract  meetings,  conventions,  and  other  tourist 
traffic  outside  the  winter  skiing  season. 


See  U.S.  Forest  Service,  Monongahela  National  Forest  Recreation 
Management  Plan,  Calendar  Year  1978. 
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c. 


Tourism  Markets 


(1)  Travel  to  West  Virginia 

According  to  the  1977  National  Travel  Survey  (NTS) ,  nearly 
5.9  million  households  traveled  to  or  through  West  Virginia  on  trips  of  100 
miles  or  more  (Table  13).  These  household  trips  represented  11.9  million 
P®^®®^~brips  and  produced  14.4  million  individual  overnight  stays  in  the 
state. ^  Roughly  one-third  of  the  trips  were  bound  for  destinations  in  West 
Virginia,  and  most  of  these  (about  one-quarter  of  all  trips)  originated  out 
of  state.  The  remaining  travelers  simply  passed  through  West  Virginia  en 
route  to  another  destination,  seldom  pausing  overnight.  About  85  percent  of 
trips  involving  an  overnight  stay  occurred  with  a  destination  trip  to  West 
Virginia  and  most  originated  out  of  state. 

Trips  to  West  Virginia  destinations  (Table  14)  were  taken  primarily  by  car 
or  truck,  often  with  camping  equipment.  Outdoor  recreation  was  the  principal 
trip  purpose  for  more  than  one-fifth  of  this  destination  travel.  Over  two- 
thirds  of  trips  were  taken  in  the  spring  and  summer.  Most  trips  originated 
fairly  nearby;  about  one-fifth  in  West  Virginia  itself,  one- third  in  other 
parts  of  George  Washington  Country  region,  and  one-fifth  to  one-quarter  in 
Great  Lakes  Country.  Weekend  and  vacation  trips  each  accounted  for  over  40 
percent  of  West  Virginia  destination  travel. 

The  characteristics  of  travelers  to  West  Virginia  are  generally  similar 
to  those  of  travelers  nationally  (Table  15) .  Median  family  income  of 
households  making  trips  to  West  Virginia  destinations  ($20,051)  is  about 
$1,000  higher  than  that  for  all  travel  to  or  through  West  Virginia  ($19,020) 
and  $2,000  higher  than  the  national  median  ($17,811).  Relatively  high  propor¬ 
tions  of  professional/managerial  and  blue  collar  workers  among  travelers  to 
West  Virginia  would  seem  to  reflect  the  heavily  industrialized  economic  base 
of  market-generating. states. 

Travelers  to  West  Virginia  are  generally  similar  in  age  to  other  U.S. 
travelers,  but  overall  have  a  slightly  lower  educational  level.  They  are  more 
likely  to  live  in  a  small  metropolitan  area  or  outside  the  metropolitan  com¬ 
plexes.  As  is  true  nationally,  the  majority  of  travelers  to  West  Virginia 
destinations  are  male  (55  percent).  When  pass-through  traffic  is  included, 
however,  sex  distributions  among  all  travelers  in  the  state  are  almost  exactly 
equal,  perhaps  reflecting  the  low  proportions  in  this  group  who  travel  for 
business  purposes  and  outdoor  recreation  (Table  15) . 

(2)  Travel  to  the  Study  Zone 

(a)  Monongahela  National  Forest 


The  Forest  Service  estimates  that  1.2  million  visitor- 
days  were  spent  in  Monongahela  National  Forest  during  fiscal  year  1980  (Table  16). 
Most  popular  activities  were  camping  (36  percent  of  all  days),  auto-driving 
(17  percent),  hunting  (14  percent),  and  fishing  (12  percent). 
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TABLE  13 


TRAVEL  TO  OR  THROUGH  WEST  VIRGINIA 
ON  TRIPS  OF  100  MILES  OR  MORE  AWAY  FROM  HOME 


Household  Trips 

Person- 

-trips 

Person  Nights  1/ 

Number 

(000) 

Percent 

Number 

Percent 

Number 

Percent 

All  travel  to  or 
through  West  Virginia 

5,891 

100.0 

11,919 

100.0 

14,407 

100.0 

Trips  to  West 

Virginia  destinations 

1,943 

33.0 

3,670 

30.8 

12,291 

85.3 

Originated  in 

West  Virginia 

382 

6.5 

736 

6.2 

1,424 

9.9 

Originated  in 
another  state 

1,561 

26.5 

2,934 

24.6 

10,867 

75.4 

Trips  to  other 
destinations  TJ 

3.948 

67.0 

8,249 

.  69.2 

2,116 

14.7 

Spent  night  in 

West  Virginia 

506 

8.6 

1,159 

9.7 

2,116 

14.7 

Passed  through 

3,442 

58.4 

7,090 

59.5 

- 

- 

1/  Nights  spent  in  West  Virginia. 

2J  Includes  trips  to  destinations  outside  the  United  States. 

Source:  1977  National  Travel  Survey,  Bureau  of  the  Census, 
U.S.  Department  of  Commerce. 
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TABLE  14 


SELECTED  TRIP  CHARACTERISTICS 
TRAVEL  TO  WEST  VIRGINIA  DESTINATIONS  COIffARED  WITH 
ALL  TRAVEL  TO  AND  THROUGH  WEST  VIRGINIA  AND  ALL  TRAVEL  BY  U,S.  HOUSEHOLDS 

(All  figures  in  percent  unless  otherwise  noted) 


Person-tr  i  p  s 


Travel  to 

Travel  to 

All  Travel 

West  Virginia 

and  through 

by  U.S. 

Destinations 

West  Virginia 

Households 

MAJOR-MEANS  OF  TRANSPORTATION 

Auto/Truck  without  Camping  Equipment 

73.5 

83.3 

76.2 

Auto/Truck  with  Camping  Equipment 

12.6 

9.6 

5.7 

Bus 

2.3 

0.9 

2.8 

Train 

0.9 

0.3 

0.8 

Airplane 

9.6 

3.3 

12.2 

Other 

0.3 

0.1 

0.7 

Different  Means  Going  and  Coming 

0.9 

0.3 

1.6 

MAIN  PURPOSE  OF  TRIP 

Visit  Relatives  or  Friends 

38.3 

44.2 

36.8 

Business 

12.8 

9.6 

17.6 

Convention 

1.4 

1.4 

2.0 

Outdoor  Recreation 

21.4 

11.1 

13.1 

Entertainment 

5.9 

5.0 

7.7 

Sightseeing 

3.5 

8.6 

5.2 

Other 

16.7 

20.1 

17.6 

DURATION  OF  TRIP 

Day  Trip 

17.8 

9.5 

18.7 

1-3  Nights 

50.2 

38.0 

52.3 

4-9  Nights 

23.7 

31.1 

20.1 

10  or  More  Nights 

8.3 

21.4 

9.0 

Mean 

4.1 

7.1 

4.0 

Median 

2.7 

4.4 

2.6 

TIMING  OF  TRIP 

Quarter  I 

17.7 

16.7 

23.2 

Quarter  2 

32.8 

27.0 

25.9 

Quarter  3 

38.2 

39.1 

30.9 

Quarter  4 

11.2 

17.1 

20.0 

REGION  OF  ORIGIN 

New  England 

1.4 

2.2 

4.4 

Eastern  Gateway 

7.7 

7.8 

8.2 

G.  Washington  Country 

57.7 

54.3 

9.9 

South 

8.6 

8.9 

17.9 

Great  Lakes  Country 

22.2 

23.2 

23.7 

Mountain,  Frontier,  Far  West 

2.5 

3.6 

36.0 

Trip  Originated  in  this  State 

OTHER  CHARACTERISTICS 

20.1 

23.9 

Weekend  Trip 

44.5 

33.0 

40.5 

Vacation 

43.1 

55.7 

37.0 

Persons  on  Trip  (mean  number) 

2.6 

2.8 

2.4 

Round  Trip  Distance  (median  miles) 

435 

n.a. 

386 

Sources  1977  National  Travel  Survey,  ibid. 
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TABLE  15 


SELECTED  TILUTILER  CHARACTERISTICS 

tra\t:l  to  \test  virgiiha  destinations  compared  Vst:th 

ALL  travel  to  AND  THROUGH  WEST  VIRGINIA  AND  ALL  TRAVEL  BY  U.S.  HOUSEHOLDS. 
(All  figures  in  percent  unless  otherwise  noted) 


FAMILY  INCOME 


Under  $10,000 

17.2 

16.5 

18.8 

$10,000  to  $24,999 

53.5 

56.1 

55.3 

$25,000  and  Over 

29.3 

27.3 

25.9 

Median 

$20,051 

$19,020 

$17,811 

OCCUPATION  OF  HOUSEHOLD  HEAD 

Professional  or  Managerial 

48.1 

41.4 

n.a. 

Sales  or  Clerical 

5.4 

8*2 

Blue-Collar 

27.4 

28.9 

Service 

0.7 

1.7 

Farm 

1.0 

0.9 

Retired 

9.0 

8.5 

Other,  incl.  unemployed 

8.4 

10.4 

AGE  OF  TRAVELER 


Under  18  Years 
18  to  34  Years 
35  to  54  Years 
55  Years  and  Over 
Median 

EDUCATION  OF  TRAVELER 

Elementary  School  or  Less 

High  School 

College 

AREA  OF  RESIDENCE 

In  an  SMSaI^ Under  1,000,000 
In  an  SMS^i'  1,000,000  and  Over 
Not  in  an  SMSA 

SEX  OF  tra\t;ler 

Male 

Female 


23.5 

26.0 

21.5 

32.8 

30.6 

31.6 

26.2 

25.7 

30.4 

17.5 

17.6 

16.9 

31.0 

30.6 

32.5 

28.3 

29.1 

23.1 

32.8 

37.4 

38.0 

38.9 

33.5 

38.9 

25.0 

24.1 

31.8 

35.4 

30.9 

37.8 

39.6 

45.0 

30.3 

55.4 

50.3 

54.8 

44.6 

49.7 

45.2 

}_/  An  SMSA  (Standard  Metropolitan  Statistical  Area)  is  made  up  of  a  central 
citv  of  at  least  50,000  persons  and  the  surrounding  metropolitan  county 
or  counties. 

Source:  1977  National  Travel  Survey,  ibid. 
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RECREATION  USE  STATISTICS  (PRELIMINARY) 
MONONGAHELA  NATIONAL  FOREST,  FISCAL  YEAR  1980 
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Special  Areas  which  are  included  in  Total  Distribution  Figures. 

High  use  on  Gauley  R.D.  attributed  to  Rainbow  Family  Gathering  during  the  end  of  June  and  first  week  of  July 
NRA  figures  include  use  at  Spruce  Knob  Lake  and  Campground. 


The  most  visited  Forest  Service  Ranger  District  was  Gauley  (285,000 
visitor-days)  which  was  the  site  of  the  Rainbow  Family  Gathering  in  late 
June  and  early  July.  Greenbrier  and  Marlinton  Districts,  through  which 
the  proposed  Highland  Scenic  Highway  extension  would  pass,  recorded  far 
less  usage,  respectively  177,400  and  114,500  visitor-days.  In  Greenbrier 
District,  most  popular  activities  were  auto-driving  (24  percent  of  visitor- 
days)  ,  hunting  (22  percent) ,  and  camping  (20  percent) .  The  same  activities 
also  led  in  Marlinton  District,  although  proportions  were  somewhat  different: 
camping  (30  percent),  auto-driving  (24  percent),  and  hunting  (20  percent). 


Cranberry  Mountain  Visitor  Center,  situated  in  Pocahontas  County  near  the 
entrance  to  the  Highland  Scenic  Highway,  hosted  approximately  21,000  visitors 
in  fiscal  year  1980  (Table  17) .  Although  visitation  in  1979  and  1980  was 
significantly  lower  than  previous  years.  Forest  Service  personnel  generally 
expect  an  upturn  when  a  new  exhibit  under  design  is  put  into  place  in  the  fall 
of  1981. 

The  new  Seneca  Rocks  Visitor  Center,  situated  near  the  boundary  between 
Randolph  and  Pendelton  Counties,  recorded  about  41,000  visits  in  the  1980 
fiscal  year. 


Both  Visitor  Centers  operate  seasonally:  they  are  open  seven  days  a  week 
from  Memorial  Day  through  Labor  Day;  on  weekends  only  from  May  1  until  Memorial 
Day  and  from  Labor  Day  until  closing  (October  15  at  Cranberry  Mountain,  November 
30  at  Seneca  Rocks).  At  Cranberry  Mountain,  nearly  three-fourths  of  all  visits 
occur  in  the  months  of  June,  July,  and  August.  Seneca  Rocks  receives  about  60 
percent  of  visits  in  these  months,  with  another  15  percent  in  October  when  fall 
foliage  is  at  its  peak. 

The  Cranberry  Mountain  Visitor’s  Register,  representing  about  75  percent 
of  all  visitors,  shows  a  high  proportion  of  West  Virginians  (65  percent).  No 
other  home  state  represented  as  much  as  10  percent  of  signers  (Tablets).  Sight¬ 
seeing,  mentioned  by  57  percent  of  registrants,  was  overwhelmingly  the  most 
popular  activity.  Other  favored  pursuits  were  camping  (21  percent),  nature 
study  (21  percent),  hunting  and  fishing  (13  percent),  hiking  (12  percent),  and 
picnicking  (10  percent).  Less  frequently  mentioned  were  such  special  interest 
sports  as  spelunking  (0.5  percent),  white  water  canoeing  (0.3  percent),  and 
rock  climbing  (0.1  percent). 

(b)  State  Parks 


The  17  State  Parks  and  State  Forests  within  the  13- 
county  zone  of  influence  defined  for  this  study  in  combination  received  4.1 
million  visits  during  1979,  or  well  over  half  (58  percent)  of  the  7.1  million 
visits  to  all  State  Parks  and  State  Forests  in  West  Virginia  (Tablel9).  Most 
visited  State  Parks  were  Pipestem  (over  one  million  visits) ;  Hawks  Nest 
(617,000);  Canaan  Valley  (498,700);  Blackwater  Falls  (432,000);  and  Grandview 
(414,000).  The  five  facilities  in  Pocahontas  and  Randolph  Counties  together 
registered  about  230,000  visits  in  1979:  114,000  at  Watoga  State  Park,  64,000 

at  Cass  Scenic  Railroad,  34,000  at  Droop  Mountain,  and  20,000  at  Kumbrabow 
State  Forest. 
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TABLE  17 


MONONGAHELA  NATIONAL  FOREST  VISITOR  CENTER  USE 
(Thousands  of  Visits) 


Cranberry  Mountain 

Seneca 

Rocks 

Fiscal  Years  Calendar  Years 

Fiscal 

Years 

1980 

21.0 

n.a. 

41.3 

1979 

19.9 

n.a. 

38.2 

1978 

23.3 

22.8 

29.7 

1977 

24.8 

24.8 

- 

1976 

26.0 

26.0 

- 

1975 

23.3 

25.1 

1/  The 

Seneca  Rocks  Visitor  Center  opened  on  June 

19,  1978. 

2/  Fiscal  years  ending  September 

30. 

Source: 

U.S.  Forest  Service. 
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TABLE  18 


VISITOR  CHAR/\CTERISTICS 

MONONGAHELA  NATIONAL  FOREST,  CRANBERRY  MOUNTAIN  VISITOR  CENTER 


PERCENT  OF  VISITORS  SIGNING  THE  VISITORS'  REGISTER 

Total  nxamber  of  visitors  signing  the  register  16,991 

Total  number  of  visitors  by  desk  punch  count  22,777 

Percent  of  desk  punch  count  attendance  signing  register  75% 

DATA  OBTAINED  FROM  THE  VISITORS'  REGISTER 


Visitors'  Home  States 

Nvunber 

Percent 

West  Virginia 

11,044 

65.0 

Ohio 

1,247 

7.3 

Maryland 

605 

3.5 

Virginia 

1,035 

6.0 

Pennsylvania 

622 

3.6 

Other  States 

2,412 

14.2 

Foreign  Covintries 

es 

0.4 

Total 

16,991 

100.0 

Visitors'  Number  of  Visits 

Niamber 

Percent 

First  Visit 

5,941 

35.0 

Second  or  More  Visits 

2,718 

16.0 

No  Entry 

8,325 

49.0 

Total 

16,984 

100.0 

Visitors'  Activities  1/ 

Number 

Percent 

Sightseeing 

9,695 

57.0 

Camping 

3,536 

21.0 

Hiking 

2,288 

12.0 

Nature  Study 

3,668 

21.0 

Picnicking 

1,807 

10.0 

Hunting  and  Fishing 

2,306 

13.0 

Spelunking 

95 

0.5 

White  Water  Cainoeing 

57 

0.3 

Rock  Climbing 

21 

0.1 

2^/Note;  Multiple  entries  were  permitted  in  this  category  resulting  in 
total  percents  exceeding  100. 

Source;  U.S.  Forest  Service. 
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TABLE  19 


ESTIMATED  ATTENDANCE,  1979 
WEST  VIRGINIA  STATE  PARKS  AND  STATE  FORESTS  1^/ 


Attendance  (000) 


County 

Resident 

Non-Resident 

Total 

HIGHLAND  SCENIC  HIGHWAY  COUNTIES 

Pocahontas  2/ 

Cass  Scenic  Railroad 

26.2 

38.2 

64.3 

Droop  Mountain 

28.3 

5.7 

34.0 

Watoga 

70.8 

43.1 

113.9 

Seneca  State  Forest 

16.8 

5.0 

21.8 

Randolph 

Kumbrabow  State  Forest 

16.2 

3.5 

19.7 

Subtotal  -  2  counties 

158.3 

95.5 

253.7 

OTHER  COUNTIES  IN  THE  ZONE  OF  INFLUENCE 

Fayette 

Babcock 

107.9 

39.6 

147.5 

Hawks  Nest 

296.1 

321.2 

617.3 

Grant 

- 

- 

— 

Greenbrier 

Greenbrier  State  Forest 

75.1 

22.4 

97.4 

Hardy 

Lost  River 

75.8 

119.8 

195.6 

Monroe 

- 

- 

- 

Nicholas 

Camlfex  Ferry 

72.0 

8.2 

80.2 

Raleigh 

Grandview 

373.7 

40.9 

414.6 

Summers 

Blues tone 

227.6 

25.3 

252.9 

Pipestem 

668.0 

339.1 

1,007.1 

Tucker 

Blackwater  Falls 

194.7 

237.2 

431.9 

Canaan  Valley 

250.6 

248.0 

498.7 

Fairfax  Stone 

3.2 

3.5 

6.7 

Webster 

Holly  River 

58.6 

7.8 

66.5 

Subtotal  -  11  counties 

2,403.3 

1.413.0 

3.816.4 

Subtotal  -  13  counties 

2,561.6 

1,508.5 

4,070.1 

OTHER  WEST  VIRGINIA 

2.150.2 

837.5 

2.987.7 

Total  -  West  Virginia 

4,711.8 

2,346.0 

7,057.8 

l!  All  listings  are  State  Parks  except  those  specifically  designated  as 
State  Forests. 

2^/  Unfortunately,  visitation  data  are  not  available  for  Calvin  Price 
State  Forest  and  Beartown  State  Park,  also  In  Pocahontas  County. 
However,  since  local  sources  judge  visitation  levels  to  be  low,  the 
omission  does  not  seriously  affect  the  analysis. 

Source:  West  Virginia  Department  of  Natural  Resources,  Division  of  Parks 
and  Recreation. 
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In  both  the  zone  of  influence  and  the  two  Highland  Scenic  Highway  counties, 
attendance  was  about  61-62  percent  resident  and  38-39  percent  non-resident. 
Visitation  was  highest  in  July  and  August  when  summer  weather  is  at  its  best 
for  hiking,  camping,  and  other  outdoor  pursuits  (Table  2Q) .  The  May/June 
season  was  active  where  fishing,  canoeing  or  other  spring  time  recreation  is 
possible;  e.g.,  at  Cass  Railroad,  Droop  Mountain  and  Watoga  in  Pocahontas 
County,  and  Hawk’s  nest  and  Pipestem  in  other  parts  of  the  zone  of  influence. 
Fall  foliage  and/or  hunting  extend  the  season  to  October  at  Cass  Railroad  and 
past  October  at  Droop  Mountain,  Canaan,  and  Hawk’s  Nest.  At  Canaan,  skiing 
makes  January  and  February  the  two  most  popular  months  and  produces  for  that 
park  a  year-round  recreation  cycle. 


(c)  Snowshoe  Ski  Resort 

The  winter  ski  season  at  the  privately-owned  Snowshoe 
Resort  complements  the  region’s  other  outdoor  recreation  seasons.  Because  of 
high  elevation,  the  resort  enjoys  about  130  ski  days  each  year  (Thanksgiving 
to  late  March-early  April),  an  average  generally  comparable  to  New  England  and 
substantially  above  neighboring  ski  areas  in  the  Appalachian  range. 


According  to  officials  at  Snowshoe,  there  were  205,000  skier  days  during 
the  1979-80  season,  up  from  130,000  the  previous  year.  Nearly  50  percent  of 
skiers  come  to  the  resort  from  the  east  (Virginia,  Maryland,  North  Carolina, 
Tennessee,  and  the  District  of  Columbia),  about  20  percent  from  the  north 
(principally  Pittsburgh  and  parts  of  Ohio) ,  and  25  percent  from  the  west 
(including  West  Virginia  itself,  which  supplies  about  30  percent  of  Snowshoe 
skiers).  About  one-third  of  all  skiers  arrive  by  bus  in  group  tours.  Length 
of  stay  ranges  from  one  day  to  two  weeks,  averaging  about  3.5-4  days. 


At  the  present  time,  the  impressive  plant  of  facilities  at  Snowshoe  is 
seriously  under-utilized  outside  of  the  ski  season.  Occupancy,  which  approaches 
100  percent  from  Christmas  through  late  March,  drops  precipitously  in  spring, 
summer,  and  fall.  The  few  hunters,  fishermen,  and  occasional  sightseers  fill 
only  a  small  portion  of  available  rooms.  Summer  programs  have  been  difficult 
to  promote  because  mountain  temperatures  are  too  cool  for  swimming,  even  in  a 
heated  pool.  Also,  fog  is  frequent.  Further,  financing  is  not  yet  available 
for  a  planned  golf  course.  However,  seven  tennis  courts  are  in  place  and 
management  has  embarked  upon  an  ambitious  promotional  program  aimed  at  attract¬ 
ing  offseason  meetings,  seminars,  conventions,  and  other  group  events. 


New  business  produced  by  this  program  could  have  significant  impact  on  the 
region,  in  terms  of  expenditures  and  employment.  As  benchmarks,  expenditures 
by  Snowshoe  skiers  average  $33  per  day  overall:  slightly  over  $20  per  day  for 
day  skiers,  and  over  $50  for  those  staying  overnight.  The  Snowshoe  resort  and 
its  concessionaires  presently  employ  526  during  the  ski  season  and  90  offseason. 
About  60-70  percent  of  seasonal  employees  are  local;  the  remainder  are  brought 
in  temporarily  from  other  places. 
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Source;  West  Virginia  Department  of  Natural  Resources,  Division  of  Parks  and  Recreation 


(d)  National  Radio  Astronomy  Observatory 


According  to  officials  at  the  National  Radio  Astronomy 
Observatory,  the  Green  Bank  facility  has  attracted  an  average  of  20,000  visitors 
annually  since  1975.  It  is  estimated  that  about  50  percent  of  visitors  come 
from  West  Virginia,  and  that  West  Virginia,  Virginia,  Ohio,  Maryland,  and 
Pennsylvania  together  account  for  90  percent  of  total  volume. 

d.  Travel  Expenditures 

The  State  of  West  Virginia,  Travel  Development  Division,  esti¬ 
mates  that  expenditures  by  travelers  in  West  Virginia  totaled  $745  million  in 
1978,  up  from  $715  million  in  1977  (Table  21).  Of  this  $245  million,  or  33 
percent,  was  spent  in  the  13-county  zone  of  influence  covered  by  this  study — 

$33  million  (4.5  percent)  in  the  two  Highland  Scenic  Highway  counties  and 
$212  million  (28.5  percent)  in  the  surrounding  11  counties. 

e.  Interpretative  Summary 

Tourism  today  in  the  two  counties  through  which  the  proposed 
extension  of  the  Highland  Scenic  Highway  would  pass,  and  in  the  larger  13- 
county  zone  of  influence,  is  oriented  primarily  to  the  scenic  quality  of  the 
mountains  and  the  recreational  opportunities  they  afford.  Both  public  and 
private  development  is  typically  small-scale  and  low-density.  The  significant 
exceptions  are  (a)  in  the  public  sector,  Monongahela  National  Forest,  with  its 
extensive  land  holdings,  and  Pipestem  and  Canaan  State  Parks,  with  their  rela¬ 
tively  intensely  developed  recreational  system;  and  (b)  in  the  private  sector, 
the  resort  complexes  at  The  Greenbrier  and  Snowshoe. 

The  rugged  mountain  range  has  a  negative  aspect  as  a  physical  and  psycho¬ 
logical  barrier  to  access  which  impedes  inter -regional  travel,  thereby  limiting 
the  total  volume  of  tourism  to  the  region,  confining  the  span  of  the  primary 

market  area,  and  dictating  the  types  of  tourism  and  recreational  markets  that 
can  be  attracted. 

Market  volume  for  the  13— county  zone  of  influence  is  estimated  at  approx¬ 
imately  3.5  million  trips  to  or  through  the  area  by  persons  traveling  at  least 
100  miles  away  from  home.  Of  these,  about  1.1  million  person- trips  are  des¬ 
tination  trips  terminating  in  the  zone  of  influence.  For  the  two  Highland 
Scenic  Highway  counties,  comparable  estimates  are  585,000  person— trips  for  all 
travel  to  or  through  the  counties  and  180,000  person-trips  to  destinations  there.* 

Recreation  volume,  based  on  reports  of  the  various  attractions,  is  esti¬ 
mated  for  1977  to  number  in  the  range  of  5  million  visits  made  by  travelers 
who  are  either  passing  through  or  destined  to  the  zone  of  influence.  Within 
the  two  highland  Scenic  Highway  counties,  the  size  of  the  market  is  judged  to 
the  range  of  500,000—700,000  visits  annually. 


For  statistical  basis  and  methodology  used  in  developing  these  estimates, 
see  Working  Paper  No.  3. 
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TABLE  21 


TRAVEL  EXPENDITURES  IN  WEST  VIRGINIA,  1977-78 


$  Millions  Percent 


1977 

1978 

1977 

1978 

Highland  Scenic  Highway  Counties 

Other  Counties  in  the  Zone 

34.8 

173.6 

33.3 

211.6 

4.9 

24.3 

4.5 

28.4 

Subtotal  -  13  counties 

208.4 

244.9 

29.1 

32.9 

Other  West  Virginia 

506.6 

500.4 

70.9 

67.1 

Total 

715.0 

745.3 

100.0 

100.0 

Source:  West  Virginia,  Governor’s  Office  of  Economic  and 

Community  Development,  Travel  Development  Division. 


TABLE  22 

ESTIMATED  NUMBERS  OF  TRAVELERS,  1978 


State  of  Pocahontas  and 

West  Virginia  Randolph  Counties 


Overnight  Stays  - 

Commercial  Accommodations 

Overnight  Stays  - 

With  Friends  and  Relatives 

Day  Visits 

Total 


3,237,500 

7,480,241 

14,503,429 

25,221,170 


222,499 

341,677 

650,875 

1,215,051 


Source:  Bureau  of  Business  Research,  West  Virginia  University. 
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A  special  tabulation  of  statewide  figures  run  by  the  Bureau  of  Business 
Research  at  West  Virginia  University  indicates  that,  when  travel  is  defined  to 
include  all  trips  outside  of  the  home  community  (except  for  commuting)  with  no 
restriction  on  distance,  travel  volume  in  the  two  Highland  Scenic  Highway 
counties  totaled  about  1.2  million  visits  in  1978  (Table  22).  This  figure 
would  seem  consistent  with  the  above  estimates,  taking  into  account  growth 
from  1977  to  1978  and  variation  of  definition.  Day  visits  accounted  for 
slightly  over  half  of  total  volume.  There  were  additionally  340,000  overnight 
visits  with  friends  and  relatives  and  about  222,000  overnights  in  commercial 
accommodations . 

Principal  characteristics  of  current  markets  might  be  summarized  as  follows 

Purpose  of  Visit.  Outdoor  recreation  is  the  principal  purpose 
of  visit  for  an  estimated  50  percent  of  travelers  to  destinations 
in  the  zone  of  influence.  Most  popular  outdoor  recreation  activities 
currently  include  sightseeing,  camping,  hiking,  skiing,  hunting, 
fishing,  nature  study,  and  picnicking.  Lower  volume  special  interest 
sports  include  spelunking,  white  water  canoeing,  and  rock  climbing. 

Seasonality.  Approximately  one-third  of  travel  to  the  region  occurs 
in  spring  and  40  percent  in  summer.  During  July  and  August,  most 
existing  attractions  and  facilities  enjoy  high  occupancy,  particu¬ 
larly  on  weekends,  except  the  Snowshoe  Ski  Resort  where  occupancy 
is  very  low  outside  of  the  ski  season.  May  and  June  bring  fisher¬ 
men,  canoeing  or  whitewater  enthusiasts;  the  fall — particularly 
October — is  popular  for  viewing  foliage  and  for  hunting;  and  the 
winter  brings  skiers. 

Point  of  Origin.  About  65  percent  of  all  visits  to  the  zone  origi¬ 
nate  in  West  Virginia.  The  vast  majority  of  out-of-state  travel 
originates  in  neighboring  states:  Ohio,  Kentucky,  Virginia, 

Maryland,  and  Pennsylvania. 

Transportation .  Because  there  are  few  viable  alternatives,  vir¬ 
tually  everyone  travels  to  the  zone  of  influence  by  automobile  or 
truck;  an  estimated  15  percent  of  vehicles  carry  camping  equipment. 

Duration  of  Trip.  Less  than  half  of  all  trips  to  the  region  remain 
overnight.  Among  those  who  stay,  trip  length  probably  averages 
about  3-4  days  overall. 

The  two  principal  problem  areas  identified  are: 

•  Difficult  inter  and  intra-regional  travel.  Excepting  only 
Interstate-64  which  cuts  across  the  southern  portion  of  the 
zone  of  influence,  all  access  to  the  region  and  intra-regional 
travel  must  utilize  secondary  roads  over  mountain  terrain. 

Travel  is  consequently  difficult  at  best  and  often  hazardous, 
particularly  in  winter. 

•  Uneven  seasonality,  both  for  the  region  as  a  whole  and  at 
individual  elements  in  the  resource  base.  Despite  the  fact 
that  recreational  opportunities  are  available  year-round, 
both  demand  and  degree  of  development  vary  substantially. 

Congestion  occurs,  but  very  selectively,  in  July  and  August, 
at  the  height  of  the  fall  foliage  season,  and  at  the  height 
of  the  winter  ski  season.  At  other  times  of  the  year,  the 
resource  plant  is  under-utilized. 
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B.  RESOURCES 


1.  Recreation 

Based  on  the  U.S.  Forest  Service  publication  entitled  The  Upper 
Shavers  Fork  Sub-Unit  Plan  and  EIS,  the  Highland  Scenic  Highway  Study 
area  is  located  primarily  in  Sub-Unit  //lO.  Part  A  of  this  sub-unit  is 
north  of  Route  250  and  mostly  under  National  Forest  Service  ownership  and 
has  been  the  subject  of  detailed  recreation  management  studies.  Part  B 
of  this  sub-unit  is  located  south  of  Route  250  and  encompasses  most  of  the 
HSH  study  area.  The  majority  of  this  area  is  under  private  ownership  and 
has  not  been  studied  as  thoroughly  for  recreation  management.  The  U.S. 
Forest  Service  recommended  recreation  management  direction  in  this  area 
provides  for  opportunities  for  primitive,  semi-primitive  and  roaded 
natural  recreation.  (See  Figure  8A) . 


a.  Recreation  Associated  with  the  Completed  Segment  of  the  HSH 


Along  the  section  of  the  Highland  Scenic  Highway  which  has 
been  constructed,  a  series  of  scenic  overlooks  have  been  included  with  several 
others  in  the  planning  stages.  These  overlooks  are  strategically  located  to 
allow  the  visitor  to  better  experience  the  natural  and  man-made  amenities  of 
the  region  (Figure  2) .  The  following  chart  identifies  these  existing  scenic 
overlooks  and  gives  their  distances  from  Route  219: 


DISTANCE  FROM  U.S.  RT.  129 


FACILITY 


2.5  mi 

5.5  mi 
14.0  mi 
16.5  mi 
18.0  mi 


Red  Lick  Overlook 
Little  Laurel  Overlook 
Little  Spruce  Overlook 
Big  Spruce  Overlook 
Cranberry  Glades  Overlook 


b.  Interpretive  Facilities 

Interpretive  Facilities  as  defined  by  the  U.S.  Forest  Service 


are  intended  to  enrich  the  experience,  and  heighten  the  understanding  of  on- 
the-ground  visitors  as  well  as  orient  and  explain  local  human  and  natural 
history,  natural  resources  and  their  management.  Throughout  the  Monongahela 
National  Forest  nvimerous  facilities  have  been  developed  for  user  enjoyment. 
The  following  is  a  list  of  these  facilities: 


Existing  Facilities 

Cranberry  Moxintain  Visitor  Center 
Seneca  Rocks  Visitor  Center 

Gaudineer  Scenic  Area  Trail  (just  north  of  250) 

Cranberry  Glades  Walk 

Plant  Kingdom  Trail 

Beaver’s  Tail  Braille  Trail 

Whispering  Spruce  Trail 


11-41 


Existing  Facilities  CcontM) 


Northland  Loop  Trail 
Gatewood  Resource  Mangement  Trail 
Seneca  Interpretive  Trail 
Allegheny  Historical  Cabin 

c.  Snowshoe  Resort 


The  Snowshoe  Development  includes  +7,000  acres  of  privately 
owned  land.  The  ski  resort,  which  was  purchased  in  1972  and  opened  in  1974, 
has  begun  the  construction  of  condominiinns  and  lodges.  The  future  development 
plans  include  the  construction  of  a  golf  course,  tennis  courts,  and  enlarged 
skiiing  facilities  which  will  make  the  development  a  year-round  resort.  Cross 
country  skiing  is  also  popular  in  the  area. 

d.  Cass  Scenic  Railroad 


The  Cass  Scenic  Railroad  originates  from  a  station  located  in 
the  Town  of  Cass;  from  there  it  ascends  Back  Allegheny  Mountain  to  the  Bald 
Knob  Scenic  Observation  and  Picnic  Area.  The  railroad,  which  operates 
from  spring  to  fall,  attracts  thousands  of  riders  each  season  and  is  a 
significant  recreational  amenity  for  the  area. 

e.  Hiking  and  Camping 

The  demand  for  hiking  and  camping  in  the  HSH  study  area  is 
increasing.  Some  trails,  such  as  the  Shavers  Mountain  Trail  are  located  in 
the  vicinity  of  the  study  area,  while  many  trails  have  been  abandoned  because 
of  location  or  ownership.  Many  of  the  logging  and  mining  roads  are  utilized 
by  hikers.  The  most  developed  camping  areas  are  located  to  the  north  near  the 
Gaudineer  Scenic  Area  and  Interpretive  Trail  where  the  National  Forest  Recrea¬ 
tion  Survey  (NFRS)  studied  30  potential  campsites,  and  selected  three  sites 
for  future  development. 

f .  Hunting  and  Fishing 

The  forest  lands  are  a  significant  hunting  and  fishing  area. 

The  Shavers  Fork  has  long  been  noted  for  its  abundance  of  trout.  Hunting 
for  deer,  turkeys,  and  bear  is  also  very  popular.  Hunting  and  fishing  on 
Mower  lands  requires  a  fee  permit  from  the  company. 
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2. 


Visual  Resources 


The  Highland  Scenic  Highway  study  area  is  characterized  by 
rugged  topography,  mature  stands  of  northern  hardwoods  and  spruce 
forests,  and  a  vast  number  of  small  streams  and  runs.  Throughout  the 
area,  numerous  knobs  fill  the  landscape  and  are  topographic  formations 
presenting  visual  interest.  Utilizing  the  National  Forest  Service 
visual  classification  system,  the  area’s  visual  elements  were  rated. 

In  the  southernmost  portion  of  the  study  area  where  peak 
elevations  are  approximately  4,000  to  4,200  feet.  Gay  Knob,  Chestnut 
Flat,  Moffet  Knob,  and  Cloverlick  Mountain  are  clustered.  This  group¬ 
ing  forms  a  visually  interesting  array  of  drainage  patterns.  Gibson  Knob, 
Tallow  Knob  and  Mace  Knob  are  located  north  of  this  area,  approaching  the 
Cheat  Mountain  range.  Also  situated  in  this  area  is  the  saddle  forma¬ 
tion  caused  by  the  geologic  syncline  at  Thorny  Flat.  This  formation, 
at  an  elevation  of  4,800  feet,  is  highest  elevation  within  the  study 
area.  The  Back  Allegheny  Mountain  extends  in  a  north-south  direction 
and  is  characterized  by  its  higher  elevations  and  steep  slopes.  Farther 
north,  the  linear  Beech  Flat  Knob,  Ward  Knob,  and  Snyder  Knob,  with 
elevations  ranging  from  4,500  to  4,700  feet,  are  found.  Crouch  Knob 
and  Barton  Knob  are  situated  in  the  northernmost  portion  of  the  study 
area. 


The  characteristic  vegetation  associated  with  the  landscape 
is  primarily  northern  hardwood  forests.  Significant  spruce  stands  are 
located  primarily  in  the  northern  portion  of  the  study  area  at  higher 
elevations.  These  spruce  stands  are  classified  as  important  viewing 
amenities . 


Due  to  the  extreme  differences  in  elevations  and  drainage 
patterns,  numerous  small  streams  and  runs  exist  which  create  visual 
interest.  The  Shavers  Fork  begins  at  the  saddle  on  Thorny  Flat  and 
meanders  northward  to  the  end  of  the  study  area  at  Cheat  Bridge. 

Although  it  is  a  small  river,  it  represents  a  focal  point  of  interest. 

The  Snowshoe  Resort  also  occupies  a  large  portion  of  the  land¬ 
scape.  It  is  classified  as  a  significant  use-area  with  high  visibility 
from  most  of  the  watershed. 

In  addition  to  Snowshoe,  throughout  the  area  man’s  influence 
can  be  seen.  The  influences  of  logging,  specifically  skid  lines,  work 
roads,  and  clearcut  areas,  are  prevalent.  Scars  from  stripmining 
activities  are  present  mostly  in  the  northern  portion  of  this  study  area. 
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3. 


Historical,  Cultural,  and  Archeological  Resources 


Phase  I  archeological  reconnaissance  work  aimed  at  identifying 
potentially  significant  sites  and  developing  a  general  feel  for  previous  human 
use  and  activity  in  the  project  area  has  been  completed  by  staff  of  the  James 
Madison  University  Archeological  Research  Center.  The  work  involved 
research,  analysis,  and  field  reconnaissance,  over  at  least  25  percent  of  the 
length  of  each  alternative  and  segment  CA-H)  under  study,  and  within  100  feet 
of  the  alternatives'  center  lines.  The  complete  archeological  survey  results 
are  contained  in  a  teclinical  report  supporting  this  document.^ 

a.  History 


For  discussion  purposes,  the  history  of  the  area  can  be  divided 
into  four  eras;  prehistoric  (prior  to  European  Influence),  European  influence 
and  settlement.  Civil  War,  and  the  lumbering  era.  Although  people  have  occupied 
the  eastern  United  States  for  over  10,000  years,  because  of  its  rugged  topo¬ 
graphy  permanent  settlements  have  not  been  established  in  the  project  area  until, 
relatively  speaking,  the  recent  past. 

The  prehistoric  evidence  suggests  that  Indians,  the  aboriginal 
culture,  established  only  temporary  hunting  camps  in  the  project  area.  The 
first  permanent  settlement.  Cheat  Bridge,  in  the  project  area  was  established 
during  the  European  influence  and  settlement  period.  It  was  established  in 
the  early  19th  century  after  Indians,  the  Shawnee,  surrendered  all  claim  to  the 
area  in  the  mid  1790 ’s  and  after  the  Staunton-Parkersburg  Turnpike  (now  U.S. 

Route  250)  was  established. 

During  the  Civil  War,  the  area  experienced  some  activity, 
including  battles  over  control  of  the  turnpike  and  establishment  of  a  Union 
fort.  Fort  Milroy,  at  the  summit  of  Cheat  Mountain  on  the  turnpike.  Most  of 
the  area  remained  unsettled,  however,  until  the  1880's.  After  the  Civil  War, 
the  country  entered  the  era  of  rapid  economic  growth  which  brought  on  a  demand 
for  more  timber.  This  industry  flourished  in  the  project  area  in  the  late  19th 
and  early  20th  centuries,  especially  after  the  construction  of  railroads  in  the 
area.  Numerous  settlements  developed  to  support  this  industry  and  the  lumbering 
era  of  the  early  20th  century  marked  the  high  point  of  human  activity  in  the 
vicinity.  This  level  of  activity  declined  after  poor  timber  management  practices 
and  forest  fires  severly  limited  the  timber  availability. 

Coal  mining,  another  important  activity  in  the  area’s  history, 
began  in  the  Shavers  Fork  area  in  1903  as  an  activity  to  supply  coal  for  lumber¬ 
ing  operations.  It  was  not  until  shortly  after  World  War  I  that  a  commercial 
deep  mine  was  opened  near  Cheat  Bridge.  In  the  1940 ’s,  stripmining  began  on 
White  Top  near  the  Fort  Milroy  site.  By  the  late  1960 ’s,  the  future  of  coal 
mining  had  generally  diminished  until  the  recent  energy  situation  created  an 
increased  demand  for  this  fuel. 
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HISTORIC  SITES  IDENTIFIED:  PHASE  I  ARCHEOLOGICAL  RECONNAISSANCE 
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b. 


Sites  Identified 


The  Phase  I  archeological  reconnaissance  work  identified  13 
relevant  sites  and  one  isolated  find.  Ten  prehistoric  sites  Cl“10) »  two 
historic  sites  (12-13),  and  one  historic/prehistoric  site  (11)  was  disovered 
and  are  summarized  on  Table  23.  Additionally,  beyond  the  100  feet  from 
center  line  area,  other  logging  and/or  mining  related  sites  were  found. 

Only  three  of  the  prehistoric  sites  appear  to  be  in  a  preserved 
condition  (sites  1,  5,  and  6);  the  other  seven  appear  to  have  been  disrupted  by 
logging,  mining,  and  flooding.  Four  of  these  prehistoric  sites  could  be  iden¬ 
tified  as  once  being  temporary  Indian  hunting  camps.  None  of  the  prehistoric 
sites  could  be  reliably  placed  with  respect  to  time  or  cultural  association. 


The  two  historic  sites  from  the  limbering  era  include  the 
remains,  foundation  stones  of  the  Town  of  Spruce  CSite  12),  and  some  railroad 
"camp  on  wheels"  cars  CSite  13) .  Historic/prehistoric  Site  11  contained  some 
prehistoric  artifacts  and  scattered  remains  of  some  historic  structures.  The 
isolated  find  consisted  of  one  projectile  point. 

In  addition  to  the  sites  in  the  immediate  project  area, 
there  are  nine  sites  on  the  National  Register  of  Historic  Places  within 
about  a  ten  mile  radius  of  the  project  area.  These  places  and  their  distances 
from  the  project  area  are  indicated  on  Table  24. 


TABLE  24 

SITES  ON  THE  NATIONAL  REGISTER  OF  HISTORIC  PLACES 


Pocahontas  County 


Location 


Distance* * 

from 

Project  Area 


Droop  Mountain  Battlefield 
Pearl  S.  Buck  House 
Reber  Radio  Telescope,  National 
Radio  Astronomy  Observatory 
Cass  Scenic  Railroad 
Frank  and  Anna  Hunter  House 
Pocahontas  Times  Print  Shop 
Huntersville  Presbyterian  Church 

Chesapeake  and  Ohio  Railroad  Station 


Rt.  219,  South  of  Hillsboro 
Rt.  219,  Hillsboro 


35  miles 
30  miles 


Green  Bank 
Cass 

Rt.  219,  Marlinton 
801  Second  Ave.,  Marlinton 
Co.  Rt.  21  at  Rt.  39, 
Huntersville 

Eight  St.  and  Fourth  Ave., 
Marlinton 


9  miles 

In  project  area 
20  miles 
20  miles 

23  miles 

20  miles 


Randolph  County 

E.  E.  Hutton  House 


Rts.  219  and  250  and 

Union  St.,  Huttonsville  20  miles 


*Straight  line  distance  from  the  center  of  the  project  area. 
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4.  •  Soils 


A  number  of  different  U. S.  Department  of  Agriculture  soil  series  are 
present  in  the  study  area.  These  soils  are  residual,  colluvial  and  alluvial 
in  origin,  with  residual  soils  being  the  most  common.  Additional  information 
regarding  the  soils  of  the  study  area  can  be  found  in  the  "Soils  and  Geology 
Technical  Report".®  Descriptions  of  the  area's  soils  are  in  Appendix  D. 


5.  Geology 

a.  Geologic  History 

Beginning  in  the  Cambrian  Period  at  the  start  of  the  Paleozoic 
Era,  approximately  800  million  years  ago,  the  ancient  land  mass  of  the  study 
area  began  to  subside  beneath  the  sea.  This  initiated  an  era  of  sediment 
accumulation  lasting  through  the  Permian  Period  about  230  million  years  ago. 

The  Allegheny  orogeny  that  occurred  at  the  end  of  the  Permian  Period  uplifted 
and  folded  the  sediments  into  mountains.  Since  that  time,  the  study  area  has 
been  an  erosional  land  mass  with  only  small  amounts  of  deposition  occurring 
in  lakes  and  aroimd  streams. 

A  more  detailed  discussion  of  the  area's  geologic  history  as 
well  as  other  geologic  parameters  can  be  found  in  the  "Soils  and  Geology 
Technical  Report". ® 

b.  Geomorphology 

Virtually  all  of  the  study  area  is  located  in  two  sections  of 
the  Appalachian  Plateau  physiographic  province,  the  Allegheny  Moxmtain  section 
and  the  Unglaciated  Plateau  section.  The  remainder  of  the  area  is  sitiaated 
in  the  Newer  Appalachian  section  of  the  Valley  and  Ridge  province. 

The  Allegheny  Mountain  section  to  the  northwest,  is  characterized 
by  slightly  folded  bedrock.  The  moimtains  are  plateau-like  and  the  valleys 
are  dissected  plateau  rather  than  valley  lowlands.  Valleys  are  generally 
V-shaped  and  the  side  slopes  frequently  are  broken  into  a  series  of  benches 
because  of  differential  weathering  of  the  bedrock. 

The  southwestern  portion  of  the  study  is  in  the  Unglaciated 
Allegheny  Plateau.  Bedrock  in  this  area  is  relatively  flat-lying  with 
karst  topography  developing  in  some  limestone  areas. 

The  Greenbrier  River  Valley  in  the  eastern  portion  of  the  study 
area  is  located  in  the  Newer  Appalachian  Physiographic  Province,  which  is 
characterized  by  folded  bedrock  which  results  in  series  of  parallel  ridges 
and  valleys. 


c.  Stratigraphy 

All  of  the  rocks  exposed  within  the  study  area  are  sedimentary 
in  origin  and  range  in  age  from  Late  Devonian  to  Early  Pennsylvanian.  Several 
unconformities  are  present  in  the  stratigraphic  column,  the  most  significant 
of  which  are  the  dis conformities  at  the  contact  of  the  Pottsville  and  Mauch 
Chunk.  Descriptions  of  stratigraphic  units  are  presented  in^  Appendix  E. 

Geologic  mapping  of  the  study  area  is  shown  on  Figure  9. 
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d. 


Structure 


The  most  prominent  sturctural  feature  of  the  area  is  the  North 
Potomac  S3mcline.  This  fold  underlies  the  Shavers  Fork  Valley  as  well  as  some 
of  the  adjacent  mountains.  The  syncline  plunges  north-northeast  and  is  nearly 
symmetrical,  the  eastern  limb  of  the  fold  dipping  slightly  more  than  the 
western  limb.  The  other  major  folds  located  in  the  study  region  are  the  Deer 
Park  Anticline,  the  Blackwater  Anticline  and  the  Brown  Mountain  Anticline. 
Regional  strike  of  bedding  is  approximately  NSO^E  and  dip  is  generally  4  to  8 
degrees.  No  major  faults  have  been  mapped  in  the  study  area. 

f •  Geological  and  Soil  Related  Hazards 

The  geologic  and  soils  investigations  imdertaken  in  conjunction 
with  these  studies  revealed  that  there  were  major  areas  of  concern  related  to 
the  physical  properties  of  the  soils  and  geology  of  the  study  area.  These 
areas  of  concern  include:  landslide  hazards,  soil  erosion,  and  surface  and 
groundwater  contamination.  These  concerns  are  addressed  in  Section  V.E.3. 

Soil  and  Geology  Related  Impacts. 


6.  Mineral  Resources 


a.  Coal  Resources 


The  presence  of  coal  in  the  study  area  is  limited  to  five  seams 
of  economic  importance,  all  within  the  Pottsville  Group,  in  the  Shavers  Fork 
Watershed  CFigure  10).  These  seams,  in  descending  order  are:  the  Eagle, 
Gilbert,  Hughes  Ferry,  Sewell,  and  Welch.  At  the  present  time,  most  mining 
activities  are  directed  to  the  Sewell,  Hughes  Ferry  and  Gilbert.  However, 
future  demands  for  coal  may  lead  to  the  exploitation  of  the  remaining  two  seams. 

The  Eagle  Coal  is  present  primarily  near  the  tops  of  hills  in  the 
northern  section  of  the  study  area.  South  of  Beaver  Creek,  the  Eagle  Coal 
has  been  eroded  and  is  not  present.  Analyses  indicate  this  to  be  a  medium 
high  volatile  coal,  low  in  sulfur  and  ash,  with  few  bony  partings.  Average 
thickness  in  the  study  area  is  reported  to  be  34  inches. 


Gilbert  Coal  lies  approximately  75  feet  beneath  the  Eagle  and 
is  persistent  throughout  the  study  area.  Thickness  varies  from  1-6  feet 
and  the  average  for  reserve  estimates  is  34  inches.  Like  the  Eagle,  the 
Gilbert  is  a  medium  high  volatile  coal,  low  in  sulfur  and  ash.  This  coal 
is  presently  being  mined  extensively  west  of  Cheat  Bridge. 


Approximately  125  feet  beneath  the  Gilbert  seam  lies  the  Hughes 
Ferry.  The  Hughes  Ferry  is  very  persistent  and  generally  outcrops  in  the 
lower  half  of  topographic  highs.  Analysis  shows  this  coal  to  be  meditim  in 
volatile  matter  and  fairly  low  in  sulfur  and  ash..  The  low  sulfur  content 
contributes  to  good  quality  coking  properties.  Hughes  Ferry  is  the 
uppermost  mineable  seam  in  the  New  River  Formation. 


,  ^  Sewell  Coal,  which  outcrops  near  the  bottom  of  hills  ha«? 

““S' in  the  Shavers  Fork  watershed  ’  Its 
Ifur  and  ash,  and  medium  low  volatility  make  it  a  very  good  metal- 

iTlnclls  2  ^  fee7anrav“ages 
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Coal  reserve  estimates  for  the  five  coal  seams  in  the  study 
area  are  shown  in  Table  25. 


TABLE  25 

COAL  RESERVE  ESTIMATES 


Seam  Range 

Eagle  1-4 

Gilbert  1-5 

Hughes  Ferry  1-3 

Sewell  2-5 

Welch*  - 

TOTAL 

*  more  detailed  information  required. 

Reserve  estimates  for  the  5  seams  were  completed  using  data 
compiled  from  the  Pocahontas  County  Report,  1931,  by  David  B.  Reger,  the 
Randolph  County  Report,  1929,  by  Paul  H.  Price,  and  through  information 
provided  by  authoritative  sources  in  the  area.  The  extent  of  the 
seams  was  measured  from  mapping  done  at  a  scale  of  1  inch  equals  1  mile, 
and  may  therefore  be  of  questionable  accuracy.  However,  the  estimates,  as 
calculated,  have  been  discussed  with  persons  experienced  in  the  Shavers 
Fork  watershed  and  are  believed  to  represent  the  best  approximations  possible 
at  this  time.  As  more  updated  information  is  obtained,  revisions  to  these 
estimates  can  be  made. 


Estimated 

Average 

2.7 

2.8 
2.5 
4.0 


Estimated  Recoverable 
Reserves  (millions  of  tons) 

5 

10 

21 

60 


96 


It  is  indicated  that  the  Mower  Lumber  Company  retains  subsurface 
mineral  rights  beneath  its  lands  and  those  of  the  Snowshoe  Company.  The  other 
tract  owners  in  areas  where  potentially  recoverable  coal  is  located  have  acquired 
the  mineral  rights  as  well  as  surface  ownership. 

b.  Mineral  Resources  Other  Than  Coal 

Except  for  limestone,  which  is  lightly  quarried  in  the  study 
area,  mineral  resources  other  than  coal  are  generally  not  available  in 
sufficient  qxiantity  to  be  economically  extracted. 

Cl)  Oil  and  Gas 

Oil  and  gas  production  is  not  at  present  of  significance 
in  the  study  area.  Although  oil  and  gas  reserves  tend  to  be  located  toward 
the  western  part  of  West  Virginia,  the  same  geologic  formations  extend  east¬ 
ward,  and  extensive  exploration  and  drilling  for  natural  gas  is  being  under¬ 
taken  in  eastern  West  Virginia  including  areas  near  the  study  area. 
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Much,  of  the  rock  structure  in  the  study  area  is  ill-suited 
for  a  petroleum  reservoir.  The  North  Potomac  Sycline,  the  most  prominent 
structural  feature  does  not  act  as  a  trap  because  of  the  attitude  of  its  beds. 
The  Blackwater  Anticline  has  the  proper  configuration;  gas  could  be  trapped 
near  the  crest  of  the  fold.  Some  gas  production  is  likely  from  the  Devonian 
Oriskany  sandstone  since  oil  and  gas  have  been  found  in  other  areas  of 
Randolph  and  Pocahontas  Counties.  Recent  exploration  has  also  shown  that 
the  lower  Chemung  may  have  gas  producing  potential. 

Some  interest  in  the  development  of  unconventional  gas  in 
the  Devonian  shales  and  in  the  recovery  of  methane  from  coal  beds  has  lately 
been  expressed  by  the  Eastern  Gas  Shales  Project.  Presently  there  is 
insufficient  data  to  determine  whether  either  form  of  gas  can  be  exploited 
commercially. 


(2)  Limestone 


The  Limestone  is  suitable  for  the  manufacture  of  Portland 
cement,  agricultural  and  building  lime,  concrete  aggregate,  road  metal, 
railroad  ballast,  blast  furnace  flux,  and  other  industrial  products.  At  some 
locations,  the  Greenbrier  is  suitable  for  use  as  dimension  stone.  At  present, 
the  limestones  in  the  study  are  not  quarried  or  mined  commercially.^ 

The  Union  limestone  in  the  Greenbrier  Group  is  perhaps 
the  most  important  unit.  Its  upper  Gasper  portion  is  quite  pure  and  suitable 
for  the  manufacture  of  lime.  The  lower  Fredonia  portion  is  silicons,  which 
makes  it  more  durable  and  well  suited  for  road  metal,  aggregate,  and  ballast. 
The  Hillsdale  and  the  Sinks  Grove  limestones  are  also  silicious,  and  suitable 
for  crushed  aggregate. 

(3)  Iron 


Iron  occurs  as  sedimentary  deposits  of  limonite  and  hematite 
in  the  red  shales  of  the  Mauch  Chunk  and  Catskill  formations,  but  commercial 
recovery  is  not  economically  feasible.  Similar  deposits  may  also  occur  in 
the  Oriskany  and  Clinton  formations  which  underlie  the  study  area  but  do  not 
outcrop . 


(4)  Manganese 


Manganese  occurs  in  association  with  the  iron  minerals, 
particularly  in  the  Oriskany  formation,  but  not  in  commercial  quantities. 

C5)  Precious  Metals 


Small  amounts  of  gold,  silver,  copper,  lead,  and  nickel 
are  said  to  have  been  found  in  both  Pocahontas  and  Randolph  Counties.  The 
occurrence  of  these  metals  is  of  historic  and  scientific  interest  rather 
than  economic  importance. 

C6)  Clay 

Shale  form  both  the  Mauch  Chunk  and  Maccrady  Groups  appears 
suitable  for  making  brick  and  tile  and  for  use  in  manufacturing  Portland 
cement.  True  "fireclays"  are  not  abundant  in  the  study  area,  although  some 
may  be  associated  with  the  coal  measures  in  the  Pottsville.  No  clay  is  taken 
at  present  from  the  region  on  a  commercial  basis. ^ 
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(7)  Sand 


There  are  no  commercial  sand  operations  in  the  study  area 
at  this  time.  Sand  could  be  produced  by  crushing  sandstone,  but  most  sand¬ 
stones  are  too  hard  to  crush  easily  and  are  located  near  mountain  tops  in 
relatively  inaccessible  areas. 

7.  Timber  Resources 


The  timber  resources  of  the  entire  Shavers  Fork  Watershed,  and  of  a 
corridor  2000  feet  wide  along  proposed  highway  alignments  outside  of  the 
Shavers  Fork,  are  typed  and  delineated  on  Figure  llA  through  IIF.  Because 
of  a  substantial  difference  in  vegetative  associations,  the  Shavers  Fork 
watershed  is  discussed  separately  from  the  rest  of  the  study  area.  Information 
on  timber  resources  is  summarized  in  Table  26.  More  detailed  information 
on  the  quantity  by  species  and  diameter  class  and  value  for  each  is  available 
in  the  Forest  Supervisor's  Office,  Elkins,  West  Virginia. 

TABLE  26 

TIMBER  VOLUME  AND  VALUE  (AVERAGE  PER  ACRE) 


Basal 

No. 

Volume 

Timber  Type 

Area 

Trees 

(Broad-Feet) 

Value 

Shavers  Fork  Watershed 

Spruce 

68 

75 

10,925 

$ 

746 

Spruce-Northern  Hardwood 

48 

46 

7,569 

533 

Northern  Hardwood-Spruce 

37 

35 

4,646 

356 

Northern  Hardwood 

33 

32 

3,444 

318 

Outside  Shavers  Fork 

Northern  Hardwood 

44 

38 

4,614 

415 

Northern  Hardwood  (OC) 

32 

30 

3,333 

297 

Northern  Hardwood  (RC) 

12 

10 

1,185 

114 

Northern  Hardwood  (P) 

8 

8 

703 

58 

Mixed  Hardwood 

56 

43 

6,253 

569 

Mixed  Hardwood  (OC) 

45 

39 

4,408 

391 

Mixed  Hardwood  (RC) 

23 

21 

2,049 

176 

Mixed  Hardwood  (P) 

26 

28 

2,223 

209 

Scrub  Hardwood 

4 

4 

289  . 

00 

Beech-Birch-Maple 

42 

37 

4,290 

324 

Old  ‘Field-Forested 

12 

9 

1,127 

92 

a.  Shavers  Fork 

Watershed 

(1)  General 

Description 

of  Timber 

and  Non-Timber 

Types 

of 

Vegetation 

The  species  associations  in  the  Shavers  Fork  drainage 
are  almost  exclusively  beech,  yellow  birch,  red  and  supar  maple,  black  cherry 
and  eastern  red  spruce.  Black  birch,  hemlock,  cucumber  have  been  observed 
and  included  in  the  sample  plots  in  very  limited  numbers  and  volumes.  Timber 
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harvesting  practices  which  began  in  the  late  1800 ^s  have  varied  from  high 
grading,  and  various  degrees  of  selective  cutting  to  clearcuts.  These  have 
resulted  in  stand  size  classes  ranging  from  early  reproduction,  seedlings, 
saplings,  poles,  small  sawtimber,  and  second  growth  sawtimber.  No  virgin  or 
large  growth  timber  was  observed  on  any  portion  of  the  area  visited. 

C2)  Commercial  Operations 

The  size  of  the  timber  ownership  in  the  Shavers  Fork,  has 
allowed  a  timber  harvesting  program  to  be  developed  which  produces  substantial 
quantities  of  timber  annually.  This  continuous  and  dependable  flow  of  raw 
material  has  allowed  the  owners  to  develop  markets  and  set  prices  and  cutting 
policies  which  are  not  normally  possible  in  the  area  on  smaller  ownerships. 

The  agressive  management  and  sustained  output  of  eastern  red  spruce  from  its 
area  has  caused  industries  to  be  developed  which  are  almost  completely 
dependent  on  the  area  as  a  raw  material  base,  specifically  the  rustic  fence 
mills.  Sawtimber  output  of  red  spruce  has  resulted  in  innovative  marketing 
by  local  sawmills  of  red  spruce  construction  dimension  and  rustic  siding. 

This  particular  resource  base  and  its  development  on  a  commercial  scale  has 
resulted  in  road  construction  and  accessibility  to  an  otherwise  inaccessible 
area.  The  convenient  location  of  wood  based  industries  has  allowed  better 
utilization  of  timber  and  wood  products  cleared  for  strip  mining  activities. 

(3)  Indications  of  Occurrence  of  Unique  Timber  Resources 

The  occurrence  of  eastern  red  spruce  in  commercial  quantities 
represents  the  largest  privately  held  volume  within  several  hundred  miles. 
Substantial  quantities  are  owned  by  the  U.S.  Government  but  these  are  not  as 
aggressively  marketed  for  small  products  such  as  fence  rails.  Five  mills  in 
the  area  are  wholly  or  partially  dependent  on  this  raw  material  base  for  their 
production.  The  sawtimber  outputs  for  specialized  products  such  as  rustic 
siding  or  softwood  construction  dimension  affect  five  or  six  mills  to  a 
lesser  degree. 


(4)  Timber  Types  and  Volumes 

There  are  a  limited  number  of  species  in  the  Shavers 
Fork  watershed  and  type  classes  are  chiefly  variations  of  northern  hardwood 
species,  black  cherry  and  eastern  red  spruce.  Dogwood,  striped  maple,  alder, 
rhododendron,  laurel,  blackberry  and  greenbrier  are  more  commonly  observed 
brush  and  herbaceous  species. 


There  are  four  (4)  basic  timber  species  associations 
on  the  Shavers  Fork  Drainage  area  sampled.  These  have  been  designated  on 
Figure  11  as  spruce  (SP) ,  spruce-northern  hardwood  (SP-NH) ,  northern  hardwood- 
spruce  (NH-SP) ,  and  northern  hardwood  (NH) .  The  dominant  species  by  volume 
is  the  indicated  type  in  sawtimber  stands  and  number  of  stems  in  sub- 
^rchantable  stands  of  poles,  saplings,  and  seedlings.  Subtype  designations 
for  all  species  types  on  Figure  11  are; 

Seedling-sapling  stage  occurs  usually  as  a  result  of 
clearcut  techniques  commonly  used  during  skidder  log¬ 
ging.  This  was  a  practice  used  from  the  late  1800’s 
ui^til  1958  when  it  was  abandoned  in  favor  or  more 
conventional  eastern  logging  practices  using  tractors, 
rubber  tired  skidders  and  trucks.  These  stands  range 
in  age  from  five  C5)  to  twenty  C20)  years. 
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(J>)  Poletimber  stage  ranges  from  3"  DBll  to  10"  DBH  and  has 
the  same  origin  as  the  seedling—sapling  stage.  The 
cutting  probably  took  place  twenty  to  thirty  years  ago. 

Most  of  these  stands  are  well  stocked  and  will  result 
in  excellent  stands  in  the  future. 

CC)  Cut  designation  indicates  partial  cuts  made  within  the 
past  ten  years  in  sawtimber  size  stands.  These  are 
generally  selection  cuts  and  in  a  small  number  of  cases 
shelterwood  cuts. 

CCC)  Clearcut  made  within  the  last  five  years  has  been  indicated 
in  this  fasion.  These  are  in  the  seedling  stage  almost 
exclusively. 

Sampling  has  been  limited  in  seedling-sapling  and  pole- 
timber  stands  due  to  the  non— commercial  condition  of  these  stands. 

Spruce  -  SP 

This  type  is  dominated  by  eastern  red  spruce  and  where  it 
is  indicated  it  can  be  assumed  that  it  is  90%  spruce  by  volume  or  in  the  case 
of  submerchantable  stands,  90%  of  the  number  of  stems.  The  type  is  generally 
at  the  higher  elevations  and  on  poorly  drained  soils.  It  is  found  however, 
throughout  the  area  and  represents  the  maximum  growth  potential  per  acre. 

Current  timber  management  cutting  policies  seem  to  favor  the  reproduction  of 
spruce  to  maximize  the  economic  returns.  The  cutting  practices  have  effectively 
reproduced  the  species  and  will  eventually  make  up  the  largest  area  in  the 
watershed.  Beech  and  birch  are  the  primary  hardwood  species  associated  with 
spruce  in  this  type.  Much  higher  volumes  per  acre  of  growth  will  occur  in 
spruce  stands.  This  can  be  attributed  to  the  higher  number  of  stems  (density) 
per  acre  and  higher  average  merchantable  lengths.  The  species  is  subject  to 
windthrow  due  to  shallow  root  systems  and  generally  are  not  thinned  when 
occuring  in  pure  or  nearly  pure  stands.  This  accounts  for  the  numerous  clear- 
cuts  commonly  seen  in  this  type. 

The  average  volume  per  acre  of  this  type  was  10,925  board 
feet  based  on  International  1/4  Rule,  and  had  an  average  value  for  sawtimber 
of  $745.72  per  acre  (Table  26). 

Spruce-Northern  Hardwood  -  SP-NH. 

Eastern  red  spruce  dominates  this  type  but  to  a  lesser 
extent.  Stands  designated  as  such  will  be  composed  of  50%  to  90%  spruce  and 
the  balance  as  northern  hardwood.  The  most  common  hardwoods  seen  in  these 
stands  are  beech,  yellow  birch,  red  maple  and  sugar  maple;  to  a  lesser  extent, 
cherry,  magnolia  and  black  birch.  Past  cutting  practices  have  favored  spruce. 
Advance  reproduction  from  partial  selective  and  shelterwood  cuts  have  resulted 
in  an  abundance  of  spruce  reproduction.  In  some  cases  a  dense  mat  of  seedings 
which  now  exists  will  probably  require  a  pre-commercial  thinning  in  order 
to  avoid  stagnation  and  maximize  the  growth. 

The  average  volume  per  acre  of  this  type  was  7,569  board 
feet  based  on  International  1/4  Rule,  and  had  an  average  value  for  sawtimber  of 
$533.12  per  acre  (Table  26). 
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Northern  Hardwood-Spruce  ~  NIL-SP 


The  hardwood  species  mentioned  in  the  spruce— northern 
hardwood  association  predominates  in  this  type  and  makes  up  50%  to  90%  of 
the  stand.  The  volumes  per  acre  are  generally  lower  in  these  stands  and 
growth  will  be  somewhat  less  due  to  the  limited  amounts  of  spruce.  These 
hardwood  species  are  characteristically  slow  growing  with  the  exception 
of  cherry.  The  growing  season  is  also  somewhat  shorter  at  this  elevation 
further  limiting  the  growth  in  this  type.  Black  cherry  occurs  frequently 
as  a  dominate  both  in  height  and  volume  and  nearly  pure  stands  of  cherry 
occured  in  several  locations  but  not  to  a  degree  which  could  be  sampled 
and  designated  on  the  maps  as  a  distinct  type  with  great  enough  frequency 
that  sampling  reliability  could  be  achieved. 

Selection  cuts  were  frequent  in  this  type  favoring  maple, 
cherry  and  spruce.  Shelterwood  harvests  have  been  used  also  in  this  type 
resulting  in  advance  reproduction  of  the  species  in  this  association. 

The  average  volume  per  acre  of  this  type  was  4,645  board 
feet  based  on  International  1/4  Rule,  and  had  an  average  value  for  saw- 
timber  of  $356.94  per  acre  (Table  26). 

Northern  Hardwood  -  NH 


Red  maple,  sugar  maple,  black  cherry,  beech,  yellow  birch, 
black  birch,  elm,  magnolia,  basswood  and  cucumber  make  up  the  species  most 
frequently  found  in  this  type.  The  last  five  occured  infreguently ,  making 
up  less  than  5%  of  the  total  stand.  Some  clear  cuts  have  occured  in  these 
stands  where  rail  and  steam  skidder  logging  occured  but  has  been  less  frequent 
in  recent  years.  For  the  most  part,  partial  cuts  of  a  selection  nature  have 
predominated.  These  have  been  individual  tree  selection  and  not  diameter 
limit  cuts. 

The  average  volume  per  acre  of  this  type  was  3,444  board 
feet  based  on  International  1/4  Rule,  and  had  an  average  value  for  sawtimber 
of  $317.74  per  acre  (Table  26). 

h.  Outside  of  the  Shavers  Fork  Watershed 


(1)  General  Description  of  Timber  and  Non-Timber  Types  of 

Vegetation 

The  species  associations  outside  the  Shavers  Fork  drainage 
generally  begin  to  change  as  elevations  drop  off  and  the  aspect  begins  to  have 

a  greater  influence  upon  the  species  composition  and  size  of  timber.  The 

Northern  Hardwood  type  continues  to  be  in  existence  but  to  a  lesser  extent, 
at  lower  elevations.  On  warmer  sites  oak  and  hickory,  cucumber,  basswood, 
elm,  yellow  poplar,  white  ash,  red  maple  are  th.e  primary  species  which  make 

up  a  mixed  hardwood  type.  The  timber  harvesting  activities  within  the 

Corridor  areas  has  not  been  as  consistent  as  in  the  Shavers  Fork  due  to 
the  fractured  ownership  by  small  land  owners  who  have  not  followed  as  consistent 
practices  in  the  harvesting  of  timber  on  their  properties.  The  cutting  which 
has  taken  place  here  has  been  of  a  commercial  nature  indicating  less  planning 
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and  consideration  for  the  future  of  stands  of  timber.  There  are  numerous 
old  fields,  open  fields  and  old  fields  which  have  been  re-forested  as  a 
result  of  natural  regneration.  These  generall7  have  little  or  no  commercial 
timber  value,  however,  they  would  be  classified  as  a  woodland  situation 
as  they  are  predominantly  in  use  as  woodland,  and  no  longer  in  use  for 
farming  or  pasturing  purposes.  There  is  a  considerable  range  in  sizes  of 
timber,  including  early  reproduction,  seedlings,  saplings,  poles,  small 
sawtimber,  and  second  growth  sawtimber.  In  some  few  cases  there  is  large, 
over  mature,  cull  timber  which  has  been  left  as  a  result  of  previous  logging 
operations  in  difficult  locations.  No  virgin  or  large  growth  timber  was 
observed  to  any  extent  on  the  areas  surveyed. 

There  is  wide  variety  of  timber  productivity  situations 
on  these  corridors  as  might  be  expected.  The  productivity  was  not  as  con¬ 
sistent  as  we  saw  in  the  Shavers  Fork,  largely  due  to  the  changes  in  aspect. 

C2)  Commercial  Operations 


This  land  is  not  as  significant  as  a  commercial  timber  pro¬ 
duction  base  in  the  area  as  the  one  or  two  single  large  ownerships  in  the 
Shavers  Fork.  The  single  largest  ownership  is  the  Snowshoe  ownership.  Several 
small  ownerships  of  desirable,  well  stocked  timber  stands  also  exist.  Other 
commercial  sales  within  the  area  are  obvious  and  it  is  assumed  that  commercial 
sales  of  a  similar  nature  could  be  made  on  any  or  all  of  the  smaller  owner¬ 
ships.  The  existence  of  wood  based  industries  is  apparent  from  cutting 
activities.  Four  large  mills  are  within  easy  hauling  distance  of  the  area. 

(3)  Indications  of  Occurrence  of  Unique  Timber  Resources 


No  unusual  timber  species  were  observed  in  the  survey. 

The  old  field  types,  including  old  fields  which  had  been  re-timbered  as  a 
result  of  natural  reproduction,  are  more  apparent  in  areas  previously  used 
for  agricultural  purposes  and  now  abandonded.  The  inaccessibility  of  the 
area,  and  the  cold,  high  elevations,  make  these  remnants  of  the  past  an 
interesting  observation. 

(A)  Timber  Types  and  Volumes 

There  are  a  greater  number  of  species  within  these  corridors 
than  previously  observed  in  the  Shavers  Fork  drainage.  The  primary  species 
observed  were  red  and  sugar  maple,  black  and  yellow  birch,  yellow  poplar, 
basswood,  cucumber,  black  cherry,  red  spruce,  elm,  locust,  red  and  white  oak, 
and  white  ash.  The  white  oak  occured  in  very  limited  quantities.  The  non- 
com-ercial  species  which  were  observed  were  dogwood,  striped  maple,  alder 
and  laurel,  with  black  berry  and  greenbrier  being  observed  in  the  cutover  areas. 

There  are  three  additional  basic  timber  species  associations 
on  the  corridor  areas  sampled.  These  have  been  designated  as  Mixed  Hardwood  (MH) , 
Beech-Birch-Maple  CBBM)  and  Old  Field  (OF).  The  additional  subtypes  are  related 
to  previous  cutting  history  and  are  designated  as  follows: 
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(OC)  Older  Cut  areas  have  been  logged  15-25  years  ago  and 
still  contain  merchantable  quantities  of  timber. 

CRC)  Recent  Cut  areas  have  been  harvested  in  the  past  3-5  years 
by  a  diameter  limit  harvest  removing  the  major  part  of 
the  commercial  volume. 

(F)  Forested  old  fields  is  land  previously  cleared  and 

designated  as  agricultural  land  but  abandoned  many  years 
ago  and  reverted  to  a  woodland  condition.  Some  of  these 
are  rather  advanced  in  age,  containing  poletimber  and 
small  sawtimber.  In  most  cases,  however,  the  predominant 
size  class  is  saplings  and  seedlings. 

Volume  and  value  information  for  areas  outside  the  Shavers 
Fork  Watershed  is  summarized  in  Table  26. 

8.  Terrestrial  Wildlife 


Detailed  descriptions  of  the  wildlife  and  habitat  of  the  project 
area  are  contained  in  the  Technical  Report  "Terrestrial  Wildlife  Evaluation" 
prepared  as  part  of  this  study.  The  technical  report  has  been  summarized 
for  inclusion  in  this  environmental  impact  statement. 

a.  General  Description 

The  study  area  from  U.S.  Route  219  to  U.S.  Route  250  is  rela¬ 
tively  undeveloped,  with  access  limited  primarily  to  logging  roads  or  one- 
lane  gravel  roads.  The  area  was  extensively  lumbered  in  the  early  1900' s 
and  again  in  the  1930's.  The  Shavers  Fork  watershed  is  at  present  being 
managed  for  timber  and  coal  production.  Wildlife  habitat  is  good,  and 
the  area  supports  significant  populations  of  game  and  non— game  terrestrial, 
aquatic,  and  avian  wildlife. 

The  project  area  can  be  divided  into  two  distinct  areas  of 
natural  vegetative  communities  (Figure  IIA-IIF) .  The  Shavers  Fork  watershed 
once  supported  a  mature  red  spruce  forest.  This  watershed  has  been  extensively 
timbered,  however,  and  northern  hardwoods  and  black  cherry  have  become 
important  understory  and  secondary  growth  elements.  The  area  surrounding 
the  Shavers  Fork  watershed  supports  an  oak-hickory  type  of  woodland.  Inter¬ 
spersed  in  both  vegetative  areas  are  limited  amounts  of  grassland  and  open 
vegetative  units,  including  grazing  areas,  spaces  opened  for  timber  and  coal 
roads,  clear  cuts  from  timbering,  strip  mined  areas,  and  a  limited  amount  of 
bottom  lands  along  streams.  Tbe  Snowshoe  Resort  retains  open  space  grass¬ 
land  areas  for  ski  slopes  and  other  activities. 

The  red  spruce  type  of  vegetative  association  is  often  relatively 
sterile  as  wildlife  habitat  because  of  th,e  lack  of  mast-producing  trees  and 
habitat  diversity.  Because  the  native  red  spruce  forest  of  the  Shavers  Fork 
watershed  has  been  repeatedly  disturbed  over  the  years  by  timbering  and, 
more  recently,  by  mining  activities,  the  present  association  of  spruce-hardwoods- 
black  cherry  represents  a  much  higher  quality  habitat,  offering  food,  cover, 
and  diversity  for  wildlife.  Today,  over  35  percent  of  the  watershed  supports 
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vegetation  less  than  20  years  old,  and  mature  spruce  covers  only  10  percent 
of  the  land  area.  The  watershed  is  continually  changing  as  wildlife 
habitat  and  increased  proportions  of  open  and  sapling  areas  can  be  expected 
over  the  next  decade. 

The  project  area  outside  of  the  Shavers  Fork  watershed,  in 
oak-hickory  vegetation,  has  a  much  greater  proportion  of  open  land  presently 
in  grazing,  farming  or  residential  use.  Because  of  the  abundance  of  mast- 
producing  trees  for  food  supply,  the  oak-hickory  type  of  woodland  offers 
prime  habitat  for  an  abundance  of  wildlife  species. 

Other  important  habitat  components  of  the  study  area  include 
wetlands,  bogs,  swamps,  and  caves.  Wetlands  occur  mostly  as  a  result  of 
beaver  activity.  Significant  beaver  ponding  areas  are  located  near  the  head¬ 
waters  of  Rocky  Run  and  Beaver  Creek  on  Cheat  Mountain  and  First  Fork  and 
Second  Fork  on  Back  Allegheny  Mountain.  Another  relatively  large  beaver 
pond  is  found  near  the  mouth  of  Black  Run,  south  of  Spruce.  Areas  of  mature 
spruce  forest  located  on  northfacing  slopes  along  Cheat  Mountain  could  also 
be  classified  as  forested  wetlands,  where  the  forest  floor  consists  of 
large  moss— covered  rocks  and  tree  roots,  with  water  flowing  or  standing  at  or 
near  the  ground  surface. 

Numerous  caves  occur  within  the  Greenbrier  limestone  on  the 
eastern  slope  of  Back  Allegheny  Mountain,  along  Cloverlick  Creek,  and  in  the 
Big  Spring  Fork  drainage.  Most  notable  is  Cass  Cave,  located  at  the  headwaters 
of  Cold  Run,  west  of  the  Town  of  Cass. 

Inqjortant  game  species  in  the  area  include  black  bear,  white¬ 
tailed  deer,  wild  turkey,  ruffed  grouse,  snowshoe  hare,  red  fox,  grey  fox,  gray 
squirrel  and  bobcat.  Study  area  streams  offer  habitat  for  fur  bearers,  such  as 
muskrat,  beaver,  fisher,  skunk,  mink,  weasel,  raccoon,  and  opposum.  Such 
upland  game  birds  as  woodcock  and  snipe  and  game  water  fowl,  both  wood  ducks 
and  mallards,  may  also  find  suitable  habitat  in  the  area  during  migration 
periods. 


The  study  area  provides  good  habitat  for  a  diversified  community 
of  avian  life,  an  abundance  of  small  mammals,  such  as  bats,  deer  mice,  voles,  red 
squirrels,  chipmunks  and  shrews,  and  a  multitude  of  amphibians  and  reptiles,  most 
notably  the  Cheat  Mountain  salamander. 

b.  Characteristics  of  Key  Species 

The  wildlife  study  has  resulted  in  the  identification  of 
species  inhabiting  the  study  area  which  are  particularly  susceptible  to  poten¬ 
tial  impact.  This  list  includes  endangered,  threatened  or  rare  species,  plus 
the  black  bear,  the  wild  turkey  and  the  snowshoe  hare.  The  black  bear  is 
included  because  of;  (1)  public  concern;  (2)  the  location  of  the  project 
through  one  of  the  remaining  prime  black  bear  habitats  in  West  Virginia;  and 
(3)  the  special  characteristics  of  vegetative  habitat  in  the  study  area.  The 
wild  turkey  is  included  because  of:  Cl)  public  concern;  and  (2)  a  high  sensi¬ 
tivity  to  human  disturbance.  The  snowshoe  hare  is  included  because  of:  (1) 
public  concern;  (2)  the  study  area  approaches  the  southern  limit  of  the  species' 
continental  range;  and  (3)  the  population  in  the  study  area  is  geographically 
separated  from  other  populations. 
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(1)  Black  Bear 


Remoteness  and  isolation  from  human  activity  are  essential 
for  good  black  bear  habitat.  The  black  bear  population  in  West  Virginia  has 
steadily  declined  due  to  loss  of  remote  areas  as  suitable  habitat.  Approximately 
1,200  square  miles  of  quality  black  bear  habitat,  in  five  areas,  remain  in 
the  State. One  of  these  areas  is  located  in  the  project  area  along 
Cheat  Mountain  south  of  U.S.  250  and  continues  north  of  U.S.  250.  These 
areas  are  shown  on  Figure  12.  Black  bear  population  density  in  the  study 
area  is  highest  in  the  Shavers  Fork  Watershed.  The  West  Virginia  Department 
of  Natural  Resources  has  conducted  radio— collar  studies  on  the  study  area 
bear  population  and  estimate  a  density  average  of  four  bears,  consisting  of 
two  adults  plus  two  cubs  as  a  unit,  per  twenty  square  miles  of  habitat. 

Although  this  is  considered  a  high  density  in  West  Virginia,  it  should  be 
noted  that  bear  density  in  good  habitat  has  been  estimated  to  reach  8-10 
bears  per  square  mile.^^  Home  range  is  estimated  to  be  approximately  80 
square  miles  for  male  and  50  for  female. 

Major  contributing  factors  to  the  relative  high  density 
in  this  area  of  West  Virginia  are  the  remoteness  of  the  high  country  and 
the  food  production  on  the  slopes  of  the  Tygart  Valley  and  Greenbrier  Valley. 

The  dense  rhododendron  thickets  of  the  spruce-northern  hardwood  vegetation 
of  the  Shavers  Fork  watershed  provide  excellent  breeding  and  cover  habitat 
but,  in  some  years,  may  be  deficient  in  food  supply.  The  eastern  slopes  of 
Back  Allegheny  Mountain  and  western  slopes  of  Cheat  Mountain  provide  an 
adjacent  area  of  more  mast-producing  vegetation,  due  mostly  to  the  presence 
of  oaks . 


There  has  been  considerable  concern  for  the  bear  popu¬ 
lation  in  West  Virginia  in  recent  years.  Because  of  this  concern,  measures 
have  been  taken  to  shift  the  bulk  of  the  hunting  pressure  from  November  to 
December  in  an  attempt  to  reduce  the  number  of  females  in  the  harvest.  In 
effect,  this  shift  will  help  sustain  the  reproductive  segment  of  the  population 
at  an  adequate  level.  The  1979  bear  season  began  on  December  10,  and 
extended  to  December  29.*  The  kill  of  females  dropped  from  a  previous  average 
of  27  per  year  to  only  18  in  1979  -  a  savings  of  33  percent. 

The  project  area  represents  the  center  of  bear  hunting 
activity  in  the  State.  Randolph  County  ranked  highest  of  the  ten  counties 
reporting  bear  harvest  in  1979,  and  has  been  either  first  or  second  for  the 
past  10  years.  The  1979  seasonal  harvest  in  Randolph  County  (34)  comprises 
fifty  percent  of  the  total  State  seasonal  harvest. 

(2)  Wild  Turkey 

The  wild  turkey  population  in  West  Virginia  has  been 
increasing  over  past  years  primarily  because  of  habitat  improvement  and  success¬ 
ful  transplanting  programs.  The  primary  wild  turkey  range  in  West  Virginia  is 
shown  on  Figure  13.  In  the  project  area  the  best  turkey  habitat  is  within 
the  oak-hickory  vegetation  in  the  lands  south  of  the  Shavers  Fork  watershed.  Due 
to  topography,  the  wild  turkeys  of  the  study  area  are  estimated  to  have  a  relatively 
large  annual  home  range  and  a  density  of  5-10  per  sqiaare  mile.^^ 


All  information  on  hunting  is  summarized  from  the  "1979  West  Virginia  Big 
Game  Bulletin" 
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Remoteness  from  human  activity  as  a  requirement  for  the 
wild  turkey  varies  per  geographical  area  and  per  attitude  and  behavior  of 
the  human  population.  The  degree  of  activity/development  and  the  avail¬ 
ability  and  characteristics  of  surrounding  habitat  is  also  probably  a  factor 
in  whether  a  particular  population  will  tolerate  and  adapt  to  disturbance. 

In  West  Virginia,  the  wild  turkey  is  apparently  quite  intolerant  of  distur¬ 
bance  and  higher  density  populations  are  concentrated  in  relatively  remote 
geographical  areas. Areas  of  human  development  generally  support  very 
low  densities  of  wild  turkey. 

Pocahontas  ranked  second  and  Randolph  ranked  seventh 
for  all  counties  in  the  State  for  the  1979  spring  gobbler  harvest.  The 
fall  either-sex  harvest  in  Pocahontas  County  was  254,  the  third  highest 
county  in  the  state.  Randolph  County  ranked  fifth  with  194.  The  1979 
figures  represent  a  significant  reduction  over  1978  figures:  28  percent 
in  Pocahontas  County  and  21  percent  in  Randolph  County.  This  is  the  second 
year  in  a  row  for  harvest  reductions  and  the  1979  harvest  is  the  lowest  in 
the  past  five  years  for  both  counties.  It  is  important  to  note,  however, 
that  Pocahontas  has  been  one  of  the  top  three  counties  in  the  State  for  the 
past  five  years. 

(3)  Snowshoe  Hare 


The  habitat  of  the  snowshoe,  or  varying,  hare  is  limited 
to  the  high  mountain  elevations  of  the  Allegheny  Plateau.  The  snowshoe 
hare  range  in  West  Virginia  is  shown  on  Figure  14.  The  range  coincides  closely 
with  the  occurrence  of  red  spruce  and  in  the  project  area  includes  mostly 
the  Shavers  Fork  watershed.  Heavy  populations  usually  occur  at  high  elevations 
where  snow  is  common  in  young  stands  of  spruce  with  low  growing  hardwoods. 
Rhododendron  thickets  growing  under  a  northern  hardwood  forest  canopy  are 
also  good  habitat.  The  snowshoe  hare  requires  forest  openings  and  edge 
habitat  where  sun  light  can  penetrate  to  promote  growth  of  a  woody  under¬ 
story  low  enough  for  a  rabbit  to  reach.  Low  evergreen  cover  is  essential. 

The  hare’s  home  range  is  approximately  10  acres. 

c.  Endangered,  Threatened  or  Rare  Species 

There  are  two  species,  whose  range  may  include  the  project 
area,  which  are  officially  listed  as  endangered  under  the  Endangered  Species 
Act  of  1973:  the  Indiana  bat  and  the  Virginia  big-eared  bat.  The  designated 
Critical  Habitat  of  these  species  does  not,  however,  fall  within  the  project 
area. 


A  survey  of  the  populations  of  the  Indiana  bat  and  Virginia 
big-eared  bat  in  the  Monongehela  National  Forest  was  Initiated  in  1973. 

The  only  known  populations  of  the  Indiana  bat  within  West  Virginia  at  this 
time  are  contained  in  five  caves:  Big  Springs  Cave  and  Cave  Hollow  Cave  in 
Tucker  County;  Hellhole  Cave  in  Pendleton  County;  and  Cass  Cave  and  Marthas 
Cave  in  Pocahontas  County.  Cass  Cave  is  located  at  the  base  of  Back  Allegheny 
Mountain,  west  of  the  town  of  Cass.  Four  Indiana  bats  were  found  when  the 
cave  was  searched  in  December,  1974,  and  three  individuals  were  found  during 
a  search  in  January,  1976.^^  It  is  suspected  that  a  larger  colony  does 
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exist  in  Cass  Cave,  perhaps  in  a  large  room  beyond  a  waterfall  drop.  The 
cave  is  very  difficult  to  explore  and  if  a  larger  colony  does  exist  beyond 
the  waterfall,  the  bats  are  probably  inaccessible  to  human  disturbance. 

There  are  no  known  Virginia  big-eared  bat  colony  caves  in  the  project  area. 

Althouth  not  known  to  exist  in  the  project  area,  suitable 
habitat  may  be  present  for  the  mountain  lion.  Eastern  timber  wolf,  and 
American  peregrine  falcon. 

Relatively  rare  or  status  unknown  species  in  the  project  area 
include  the  fisher  and  the  Cheat  Mountain  salamander. 

The  fisher  disappeared  in  West  Virginia  in  the  early  1900's. 

The  last  known  occurrence  of  fishers  in  the  state  was  in  the  red  spruce 
forests  at  higher  elevations,  including  the  study  area.  Twenty- three  fishers 
from  New  Hampshire  were  reintroduced  in  1969:  fifteen  at  Canaan  Mountain  in 
Tucker  County,  and  eight  at  Cranberry  Glades  in  Pocahontas  County.  Trapping 
reports  indicate  that  the  fishers  have  reproduced  and  that  establishment 
of  a  population  has  been  achieved,  apparently  from  the  release  in  Tucker 
Count^^.g  The  last  known  observation  for  the  Cranberry  Area  occurred  in 
1977,  and  these  animals  have  either  failed  to  suirvive  and  reproduce,  or 
have  merged  with  the  northern  population.  The  established  fisher  population 
has  shown  significant  pioneering  behavior  by  range  expansion  of  nearly  1,350 
square  miles  of  habitat  in  the  nine  years  following  reintroduction. 

In  1975,  a  mandatory  check  was  placed  on  fishers  taken  during 
the  regular  trapping  season.  Reports  in  1976-77  and  1977-78  were  discouraging, 
but  in  1978-79  nine  fishers  were  trapped  and  in  1979-80  there  were  15  reported, 
five  of  which  were  in  Maryland. 

A  comprehensive  study on  the  Cheat  Mountain  salamander  is 
summarized  below.  The  total  range  of  the  Cheat  Mountain  salamander  is  reported 
to  be  a  20  X  50  mile  area  in  the  mountains  of  northeastern  West  Virginia. 

This  range  includes  part  of  the  Highland  Scenic  Highway  study  area  from 
Thorny  Flat  north  through  the  Shavers  Fork  watershed,  bounded  by  Back  Allegheny 
Mountain  on  the  east  and  Cheat  Mountain  on  the  west.  The  salamander's  range 
continues  north  of  the  study  area  to  McGrowan  Mountain,  Mozark  Mountain 
and  Dolly  Sods.  Only  twenty  disjunct  populations  are  known  to  occur  within 
this  range.  Four  of  these  known  populations  are  located  in  the  study  area: 
two  on  Back  Allegheny  Mountain,  one  at  Thorny  Flat,  and  one  at  Barton  Knob. 

The  Cheat  Mountain  salamander  was  found  to  occur  in  mixed 
deciduous  forest  and  red  spruce  forest  above  3,400  feet.  It  is  assumed  that 
the  presence  of  deciduous  forest  at  these  elevations  is  a  result  of  the 
timbering  of  the  red  spruce  forest.  There  was  no  correlation  found  between 
an  occurrence  of  the  Cheat  Mountain  salamander  and  red  spruce  other  than  both 
are  restricted  to  high  elevations.  The  Cheat  Mountain  salamander  requires  a 
more  moist  habitat  than  those  species  associated  with  it,  the  red-backed 
salamander  and  the  mountain  dusky  salamander  and  is  confined  to  its  present 
boundaries  by  competitive  pressures  from  these  associate  species. 
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d.  Other  Wildlife 


The  project  area  supplies  habitat  for  numerous  other  game  and 
non-game  wildlife  species. 

The  white-tailed  deer  is  economically  the  most  important  big 
game  animal  in  West  Virginia.  In  1975,  approximately  195,000  hunters  received 
recreational  opportunities  from  deer  hunting  and  contributed  more  than  $20 
million  to  the  State's  economy.  Pocahontas  and  Randolph  Counties  ranked 
sixth  and  fourth  highest  county  in  the  State  for  antlered  deer  gun  harvest 
in  1979.  Deer  density  in  the  study  area  is  highest  in  the  oak-hickory 
forests  and  relatively  low  in  the  Shavers  Fork  watershed. 

Ruffed  grouse  inhabit  the  area  and  field  work  associated  with 
this  study  always  resulted  in  observations  of  grouse.  They  were  flushed  along 
thickly  vegetated  stream  banks,  as  well  as  in  the  clear  cuts  and  recent 
selective  timber  cuttings.  Many  were  seen  picking  up  gravel  or  dusting  along 
roads.  Although  a  detailed  analysis  of  grouse  population  levels  was  not 
within  the  scope  of  this  study,  general  estimates  are  that  density  at  the 
most  approaches  one  pair  per  100  acres,  and  that  the  area  in  general  is 
presently  substantially  below  carrying  capacity.  21  Although  hunting  reports 
indicated  a  substantial  decline  in  the  grouse  population  in  the  Mountain  Region 
of  West  Virginia  in  the  1978-79  season,  the  1979-80  season  is  expected  to  show 
higher  populations,  particularly  in  Randolph  Covin ty.  22 

The  bobcat  is  primarily  an  animal  of  the  forest  although  it 
does  frequent  forest  opening,  and  make  preferred  use  of  roads  as  travel  routes 
between  the  several  habitat  types  which  may  be  included  in  its  home  range.  23 
Based  on  harvest  records,  bobcats  occur  in  West  Virginia  in  all  counties 
except  nine,  but  are  most  abundant  in  mountainous  regions  and  eastern  counties. 
Pocahontas  County  has  the  highest  1978-79  bobcat  harvest  in  the  state  and  Randolph 
County  ranked  second.  Bobcat  tracks  were  observed  in  two  areas  of  Back  Allegheny 
Mountain  during  field  studies  in  1979.  Both  sightings  were  near  thickly  vegetated 
areas  that  had  been  heavily  timbered  within  the  last  five  years.  The  abundance 
of  grouse,  squirrels,  deer  and  rodents  together  with  the  large  and  varied  areas 
of  heavy  cutover  vegetation  and  open  woods,  indicate  that  a  large  population  of 
bobcats  could  exist  in  the  project  area. 

The  presence  of  beavers  in  the  project  area  is  evidenced  by 
nvimerous  beaver  ponds  scattered  throughout  the  Shavers  Fork  watershed.  Beaver 
harvest  in  the  study  area  is  influenced  by  the  value  of  the  fur  and  by  weather. 

At  the  present  time,  the  value  of  beaver  pelts  is  increasing  and  beaver  harvest 
in  the  area  can  also  be  expected  to  increase.  Beaver  harvest  was  140  in 
Pocahontas  County  and  61  in  Randolph  County  in  1978-79,  ranking  as  the  second 
and  fourth  county  harvests  in  the  state. 

The  area  provides  good  red  squirrel  habitat.  Field  observations 
in  the  Shavers  Fork  Watershed  indicated  the  squirrels  were  mostly  concentrated 
in  the  spruce-northern  hardwood  timber  types  and  were  frequently  observed 
eating  parts  of  the  spruce's  seed  cones.  Most  of  the  squirrel  sightings  took 
place  along  the  main  coal  hauling  dirt  roads.  Many  hollow  birch  and  beech 
trees  provide  dens  for  both  the  squirrels  and  raccoons. 
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Other  species  that  commonly  occur  in  the  study  area  include 
red  fox,  gray  fox,  mink,  skunk,  oppossum,  chipmunk,  deer  mice,  shrews,  and 
a  variety  of  other  small  mammals,  reptiles  and  amphibians.  A  number  of  hawks, 
owls,  wood  ducks,  and  waterfowl  common  to  the  mountainous  area  of  the 
State  occur  here. 

Songbirds  are  numerous,  including  some  rare  in  West  Virginia 
such  as  the  red  crossbills  and  pine  grosbeaks.  A  number  of  ornithological 
reports  have  been  written  about  the  Gaudineer  Knob  area,  just  north  of 
U.S.  Route  250.  These  articles  expound  on  the  rich  variety  of  avian  life 
in  the  area  and  make  particular  mention  of  the  abundance  of  trushes  and 
warblers.  This  area  offers  perhaps  one  of  the  best  opportunities  for  the 
passive  recreation  of  bird  watching  found  in  the  State  and  perhaps  of  the 
eastern  United  States. 

e.  Opportunities  and  Management  Needs 

The  study  area  is  located  within  the  Upper  Shavers  Fork  (Unit  //lO) 
and  Elk  River  (Unit  #12)  Planning  Units  of  the  Monongahela  National  Forest. 
Management  direction  regarding  wildlife  is  included  in  the  Sub-Unit  Plan 
for  the  Upper  Shavers  Fork  Unit  and  in  the  Land  Management  Plan  of  the 
Monongahela  National  Forest.  ^  The  Sub-Unit  Plan  for  the  Elk  River  Unit  is 
not  complete,  although  general  planning  goals  and  policies  are  given  in  the 
Forest  Land  Management  Plan. 

These  management  plans  cannot  be  exercised  in  most  of  the 
Highland  Scenic  Highway  Study  area  because  this  area  of  land,  although  within 
the  National  Forest  boundary,  has  not  yet  been  purchased  and  remains  in  private 
ownership.  Acquisition  of  the  Shavers  Fork  watershed  and  associated  mineral 
rights  is  listed  as  a  priority  in  the  Forest  Plan.  Nevertheless,  the  goals 
and  policies  of  the  National  Forest  and  Unit  plans  are  the  result  of  careful 
study  and  consideration  by  qualified  wildlife  biologists  familiar  with  the 
status  of  the  resident  wildlife  populations  and  therefore  are  appropriate 
guidance  for  wildlife  management  regardless  of  current  land  ownership. 

The  primary  policy  is  to  manage  for  featured  species  associations 
for  each  unit.  General  management  direction  given  in  the  Forest  Plan  for  the 
two  units  in  the  study  area  include; 

Upper  Shavers  Fork  -  Unit  #10 

-  Public  access  will  be  controlled  to  protect  wildlife  habitat. 

-  The  wildlife  species  association  to  be  featured  is  black  bear. 

-  Purchase  private  surface  and  sub-surface  holdings  on  a 
willing  seller  basis. 
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Elk  River  -  Unit  #12 


-  Wildlife  species  associations  to  be  featured  are  black  bear, 
turkey,  snowshoe  hare,  and  deer. 

-  Constrain  public  access  into  areas  of  important  bear,  native 
trout,  and  turkey  habitat. 

Standards  given  for  the  related  species  associations  include 

the  following: 


Black  Bear  Association 


-  Keep  transportation  system  at  a  minimum.  Control  traffic 
to  short  time  periods.  Constrain  general  public  vehicular 
use  to  minimize  people-bear  frictions. 

-  Create  as  much  vegetative  edge  and  diversity  as  possible, 
using  variety  of  cutting  methods,  and  where  evergreen 
vegetation  is  lacking,  increase  coniferous  composition 

to  about  15  percent  of  the  area  in  30  to  100  acre  stands. 
Retain  scattering  of  standing  snags  along  edge  of  clearcuts. 

Protect  and  enhance  dense,  low  understory  evergreen  cover 
where  such  cover  is  scarce. 

-  Favor  mast -producing  trees  and  shrubs. 

Revegetate  roads,  skid  roads,  and  landings  with  herbaceous 
§pecies  of  value  to  black  bear. 

Turkey  Association 

-  Control  public  vehicular  use  by  providing  no  more  than 
six  miles  of  continuously  open  road  per  10,000  acres  of 
forest  land. 

-  Maintain  scattered  herbaceous  areas.  From  5  to  25  percent 
of  the  area  should  be  either  permanent  or  transient  inter¬ 
spersed  herbaceous  openings. 

Protect  spring  seeps,  maintaining  a  fully  stocked  stand 
around  them,  or  manage  to  increase  or  perpetiaate  mast. 

-  Evergreen  cover  in  small  blocks  should  be  encouraged. 

Favor  mast-producing  trees. 
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Varying  Hare  Association 


-  Increase  mixture  of  hardwoods  and  dense  coniferous  stands 
at  elevations  over  3,500  feet  and  have  frequent  cutting 
cycles  that  create  a  continuing  series  of  small  clearcuts. 

Encourage  scattered  herbaceous  openings. 

-  Retain  rhododendron  communities. 

Deer-Ruffed  Grouse  Association 


Encourage  mast-producing  trees  and  shurbs. 

-  Revegetate  roads,  skid  roads,  log  landings  or  other 
disturbed  soils  with  legumes  and  other  herbaceous  plants. 

-  From  5  to  25  percent  of  the  area  should  be  in  either 
permanent  or  transient  interspersed  herbaceous  openings. 

-  Old  field  t3rpe  habitat  should  be  maintained. 

The  sub-unit  plan  for  the  Upper  Shavers  Fork  Unit  further  defines 
specific  wildlife  management  direction  for  the  study  area.  The  principal  manage¬ 
ment  technique  recommended  to  encourage  black  bear  breeding  population  :is  to 
control  access  through  management  of  the  transportation  system. 

9.  Water  Resources/Hydrology 

Detailed  data  and  analyses  on  water  quality  in  the  study  area  are 
contained  in  the  Technical  Report  "Water  Resources  Assessment"  prepared  as 
part  of  this  study. 

a.  Surface  Water 


(1)  General  Description 

The  study  area  encompasses  drainage  areas  of  four  major 
watersheds:  Elk  River;  Greenbrier  River;  Shavers  Fork  of  Cheat  River;  and 
Tygart  Valley  River.  Area  streams  and  watershed  delineation  are  shown  on 
Figure  15.  In  early  August  of  1980,  the  majority  of  streams  within  the 
area  were  surveyed  for  the  evaluation  of  existing  stream  conditions  (Table  27). 
Collectively,  the  streams  of  the  study  area  can  be  generally  described  as 
relatively  high  quality,  fast-flowing,  headwater  streams  with  rocky  bottoms 
and  a  dominance  of  riffle  areas. 

The  Heritage  Conservation  and  Recreation  Service  included 
the  Shavers  Fork  from  Faulkner  to  the  headwaters  above  Spruce  in  the  Final 
List  of  Potential  Wild  and  Scenic  Rivers  in  January,  1979,  which  listed  rivers 
meeting  minimum  criteria  for  further  study  and/or  potential  inclusion  into  the 
National  Wild  and  Scenic  Rivers  System.  However,  study  has  not  been  mandated 
under  the  National  Wild  and  Scenic  River  Act.^^ 
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Locations  of  survey  sites  are  shown  on  Figure  111.  cl  Not  surveyed.  Churac 
As  of  August,  1980.  Length  within  project 
Not  surveyed.  Characteristics  similar  to  Becky  Creek. 


The  only  significant  lentic  habitat  in  the  project  area 
is  offered  by  the  6-7  acre  man-made  Shavers  Lake,  near  the  headwaters  of 
Shavers  Fork,  and  scattered  beaver  ponds.  Relatively  shallow.  Shavers  Lake 
is  characterized  by  a  muddy  substrate,  somewhat  turbid  waters,  and  a  rela¬ 
tive  paucity  of  benthic  flora  and  fauna.  Small  ponds  constructed  for  erosion 
prevention  near  strip  mines  offer  possible  future  aquatic  habitat  for  smaller 
forms  of  aquatic  fauna. 

Streams  of  the  Shavers  Fork  watershed  were  identified 
early  in  the  study  as  those  most  susceptible  to  impact  of  the  proposed 
extension  of  the  Highland  Scenic  Highway.  These  streams  were  therefore 
investigated  in  greater  detail  than  others  in  the  study  area.  The  field 
survey  indicated  no  special  problems  in  the  study  area  streams  of  the  Elk 
River,  Tygart  Valley  River,  and  Greenbrier  River  watersheds,  and  all  appeared 
to  support  relatively  productive  aquatic  communities. 

(2)  Existing  Surface  Water  Quality 

Borderline  stream  water  quality  of  the  area  streams  has 
become  a  limiting  factor  on  the  indigenous  aquatic  life,  particularly  in  the 
Shavers  Fork  watershed.  Deterioration  of  water  quality  within  the  Shavers 
Fork  has  been  generally  a  gradual  process  that  still  persist s.^^  Higher 
stream  ten^jeratures ,  increased  acidity,  and  sedimentation  have  severely 
impacted  these  cold-water,  trout  streams.  Water  quality  information  for 
the  Shavers  Fork  watershed  is  shown  in  Tables  28  and  29. 

(a)  Temperature 

The  Shavers  Fork  is  a  relatively  shallow,  wide  stream 
along  its  main  water  course  (an  approximate  50  foot  width  just  below  Lambert 
Run),  and  therefore,  receives  minimum  shade  from  existing  riparian  vegetation. 
Additional  stream  exposure  is  created  by  sections  of  the  Western  Maryland 
Railroad  corridor.  The  general  north-south  orientation  of  the  Shavers  Fork 
allows  maximum  mid-day  solar  radiation  on  much  of  the  open  stream  waters. 

The  major  stream  flow  of  the  Shavers  Fork  presently  reaches  relatively  warm 
temperatures  in  the  summer  months  (over  23.9°C  [75°F]),  reaching  critical 
limits  for  trout  survival^*^  and  exceeding  the  State  Water  Quality  Criteria 
for  trout  waters  (Table  28).  Maximum  stream  temperature  for  the  Shavers  Fork 
tributaries  is  generally  10°  to  15 °F  cooler  than  the  main  waters. 

(b)  Erosion  and  Sedimentation 


Within  the  Shavers  Fork  watershed,  high  suspended 
sediment  concentrations  have  historically  occurred  during  periods  of  high  flow. 
Part  of  the  sediment  loading  is  caused  by  normal  erosional  processes.  However, 
much  of  the  sediment  is  generated  from  hauling  roads,  and  active  mining  and 
timber  harvesting  operations  on  lands  upstream  from  Route  250. 
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TABLE  29 


WATER  QUALITY  ANALYSIS* 
SHAVERS  FORK  STREAM  SAMPLES 


Site^  _ mg/l^ 


No. 

Sample  Site 

pH 

A1 

Cu 

T.  Fe 

Pb 

Zn 

1 

Shavers  Fork  below  Shavers  Lake 

6.65 

0.5 

<0.01 

0.88 

<0.05 

<0.01 

2 

Shavers  Fork  at  Spruce 

6.70 

<0.2 

<0.01 

0.75 

<0.05 

0.02 

3 

Second  Fork 

6.60 

0.4 

<0.01 

0.55 

<0.05 

<0.01 

4 

Shavers  Fork 

6.95 

<0.2 

<0.01 

0.15 

<0.05 

0.01 

5 

Black  Run  (lower) 

5.15 

0.5 

<0.01 

0.65 

<0.05 

<0.01 

6 

Roadside  ditch  runoff 

4.35 

1.0 

<0.01 

1.64 

<0.05 

<0.01 

7 

First  Fork 

5.85 

<0.2 

<0.01 

0.48 

<0.05 

<0.01 

8 

Fish  Hatchery  Run 

4.65 

0.2 

<0.01 

0.38 

<0.05 

<0.01 

*GFC&C 

single  grab  samples,  collected  Aug. 

5-15, 

1980. 

Locations  of  sample  sltes^  are  sfiown  on  Figure  #1, 
^  All  data  obtained  in  lab. 


11-68 


Periods  of  extreme  muddiness  have  occurred  in 
sections  of  the  Shavers  Fork  and  Cabin  Fork  (Second  Fork)  due  to  timber 
harvesting  activities  which  included  dredging  of  the  stream  bed  to  obtain 
stone  and  gravel  for  related  road  building.  In  addition  to  the 

heavy  sedimentation,  the  stream  beds  have  widened  and  shade  has  been 
reduced.  Strip  mine  operations  within  the  project  area  have  created 
sedimentation  problems  in  the  past,  but  it  has  been  reported  that  80 
to  90  percent  of  this  sedimentation  has  since  been  mitigated  at  most  of 
these  sites. 


Much  of  the  present  sedimentation  within  the 
Shavers  Fork  is  from  the  construction  and  use  of  hauling  roads  for  both 
timber  harvesting  and  mining  purposes. In  the  early  spring  and  mid 
summer  of  1980,  field  investigations  of  the  project  area  revealed  erosion 
and  sedimentation  problems  associated  with  the  road  network  in  the  Shavers 
Fork  Watershed  south  of  U.S.  Route  250.  Road  stream  crossings  often  wash 
out  during  periods  of  high  stream  flow,  but  are  soon  reconstructed.  Sections 
of  existing  roads  have  soft  mud  and  clay  foundations  and  require  repeated 
grading  for  continued  coal  and  timber  hauling.  The  closeness  of  the  roads 
on  both  sides  of  the  Shavers  Fork  permits  direct  sedimentation  into  the 
stream. 


Water  quality  data  for  the  Shavers  Fork  at  Cheat 
Bridge  (Table  28) ,  shows  a  relatively  high  mean  for  suspended  sediment. 
Additional  data^'^  indicates  turbidity  levels  exceeding  the  instream 
standard  now  set  (Table  28) . 

(c)  Acidity 

Some  of  the  area's  streams,  particularly  the 
Shavers  Fork  are  relatively  infertile,  with  limited  productivity.  Stream 
productivity,  or  diversity  and  population  levels  of  aquatic  life,  can  be 
limited  by  many  environmental  factors.  A  major  factor  limiting  stream 
productivity  in  the  project  area  is  acidity.  Infertile  streams  are 
generally  described^  as  having  a  pH  of  6.0  or  less,  an  alkalinity  of 
15  mg/1  CaCO  or  less,  and  a  conductivity  of  50  micromho/cm  or  less. 

The  water  quality  data  in  Table  28  indicates  that  parts  of  the  Shavers 
Fork  watershed  are  relatively  infertile.  Acidity  of  area  streams  results 
from:  natural  leaching  of  geologic  formations'^  which  may  be  accelerated 
by  increasing  disturbance  of  the  formation, and  increasing  depositions 
of  acid  forming  air  pollutants. 

Because  of  the  atmospheric  input  of  sulfur  and 
nitrogen  oxides  from  vehicular  and  industrial  sources,  precipitation  and 
dry  fall,  particularly  over  the  northeast  United  States,  has  become  signifi- 
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cantly  more  acidic. Rainfall  within  the  project  area  presently  has  average 
pH  values  in  the  mid  4’s  (Table  28);  creating  severe  water  quality  problems 
because  of  naturally  occurring  poor  buffering  capability  of  streams  within 
the  Shavers  Fork  watershed.  32  Significant  drops  in  pH  have  been  noted  after 
heavy  rainfalls  and  rapid  snow  melts  3 land  the  greatest  stream  acidity  occurs 
during  snowpack  melt  periods,  usually  in  the  months  of  March  and  April.  This 
winter- stored  acid  has  lowered  the  Shavers  Fork  mean  daily  pH  to  as  low  as 
4.3  at  Bemis,  West  Virginia .31  In  addition  to  acid  surface  water  conditions, 
acid  precipitation  can  affect  the  leaching  process  of  soils  and  rock  exposures 
by  dissolving  more  mineral  and  nutrient  matter  for  transport. 

Water  quality,  particularly  the  acidity  of  streams 
within  the  study  area,  is  significantly  influenced  by  watershed  geology.  A 
generalized  cross  section  of  watershed  geology  for  the  study  area  can  be  seen 
in  Figure  16.  The  Pottsville  Group  is  underlain  by  the  Mauch  Chunk  Group, 
which  in  turn  is  underlain  by  the  Greenbrier  limestone.  Thus,  the  higher 
elevations  of  the  project  area  are  characterized  by  the  outcrop  of  the  Potts¬ 
ville  Group  on  the  mountaintops  and  the  Mauch  Chunk  on  the  lower  side  slopes 
and  valley  floor.  Drainage  land  for  the  Shavers  Fork  above  Cheat  Bridge 
totals  37,000  acres:  57%  in  the  Pottsville  Group  and  43%  in  the  Mauch 
Chunk  Group  (Figure  9).  Remaining  project  area  watersheds  are  lower  in 
elevation  and  the  Pottsville  Group  is  no  longer  as  evident. 

Approximate  water  quality  values  are  given  in  Table  30 
for  surface  drainage  from  watersheds  of  different  geologic  origin.  The 
drainage  from  the  Pottsville  lithology  tends  to  be  much  more  acidic,  with 
little  buffering  capacity,  than  drainage  from  the  Greenbrier  limestone  or  even 
the  Mauch  Chunk  Group.  As  early  as  1934,  many  streams  in  the  Shavers  Fork 
system  were  acidic  enough  to  prohibit  sustenance  of  fish  life.  This  was 
at  a  time  before  local  precipitation  actvially  reached  levels  of  acidity  to 
create  any  significant  impacts.  The  presence  of  the  Greenbrier  limestone  in 
the  lower  elevation  watersheds  gives  these  streams  greater  buffering  capacity 
than  the  higher  elevation  Shavers  Fork,  and  acidity  is  not  as  critical  as  a 
limiting  water  quality  factor. 

Acidity  from  the  Pottsville  Group  has  been  attributed 
to  pyrite  and  marcasite  bearing  rocks  within  the  Shavers  Fork  Watershed. 

The  introduction  of  mining,  timber  harvesting,  and  road  construction  activities 
in  this  rock  type  can  elevate  the  natural  acid  loading  of  streams  by  exposing 
additional  acidifying  materials  and  increasing  direct  runoff  into  streams.^® 

Although  the  Pottsville  coals  within  the  project 
area  have  been  described  as  low  in  pyrite  or  other  acid  forming  materials, 39 
recent  field  investigations  revealed  small  pyritic  deposites  at  the  Rehobeth 
Coal  stripmine  near  Crouch  Knob,  and  an  earlier  report^®  identified  pyritic 
coals  at  a  stripmine  along  Fish  Hatchery  Run. 
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TABLE  30 


WATER  QUALITY  RELATIVE  TO  GEOLOGIC  ORIGINS 


Geologic  Origin  _ Water  Quality — 


pH 

T.  Acidity 

(mg/1) 

T.  Alkalinity 
(mg/1) 

Pottsville  Group 

Kanawha  Formation 

New  River  Formation 

4.2  - 

4.0  - 
5.0  - 

5.3 

5.0^ 

6.5b 

5.6  -  11.4 

0  -  1.2 

Mauch  Chunk  Group 

6.2  - 
6.5  - 

7.3 

8.0b 

2.3  -  9.6 

14.8  -  23.7 

Greenbrier  Group 

9 

7.7  - 

8.1 

1.5  -  5.0 

82.0  -  122.7 

^U,S.  Forest  Service,  Monongahela  National  Forest,  Elkins,  WV,  Meeting 
with  D.  Maddox,  Hydrologist,  on  July  15,  1980. 


^Brannon,  D.,  D.  Dunshie,  D.  Gasper,  and  T.  Manley.  Monongahela  National 
Forest  Acid  Precipitation,  Hydrology,  and  Water  Quality.  Presented  at 
the  1978  Northeast  Fish  and  Wildlife  Conference,  White  Sulphur  Springs, 
WV. 
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Acid  mine  drainage  has  been  reported  at  several  coal 
mines  within  the  Shavers  Fork  watershed.  Presently,  the  only 

deep  mines  known  to  exist  within  the  Shavers  Fork  watershed  south  of  U.S.  Route  250 
are  two  abandoned  mines  along  a  tributary  to  Red  Run,^^®  two  abandoned  mines  along 
Fish  Hatchery  Run,  and  two  working  mines  at  White  Top  Mountain  that  began  in 
1973  to  1974.24  One  additional  deep  mine  permit  for  White  Top  Mountain  had  been 
issued. 24  No  other  deep  mines  are  foreseen  for  this  area  in  the  near  future. 

A  large  increase  in  surface  mining,  however,  is  most  likely  to  take  place  over 
the  next  few  years. 


The  levels  of  acid  mine  drainage  in  this  area  are 
low  when  compared  to  typical  cases  of  acid  mine  drainage  elsewhere  in  West 
Virginia  and  Pennsylvania.  When  compared  to  the  effects  of  acid  precipitation, 
the  relatively  low  net  acid  load  from  the  acid  producing  mines  does  not  have 
a  significant  impact  on  water  quality  of  the  Shavers  Fork  and  tributaries . 
Unfortunately,  because  of  existing  borderline  water  quality  within  this  water¬ 
shed  of  low  buffering  capability  not  much  additional  pollution  input  is  required 
to  upset  the  sensitive  equilibrium  and  create  unfavorable  habitat  conditions 
for  aquatic  organisms,  particularly  flsh.^^ 

Properly  managed  timber  harvesting  operations  normally 
do  not  disrupt  deeper  soil  layers  as  do  road  construction  and  mining  operations. 
However,  it  has  been  found  that  even  the  disturbance  of  upper  soil  layers 
in  regions  of  Pottsville  bedrock  is  enough  to  cause  runoff  of  a  slightly 
greater  acidity. Water  flowing  over  an  ungraveled  hauling  road  was  found 
to  increase  in  mineral  acidity  by  as  much  as  one  full  pH  unit.  In  contrast, 
results  from  another  study  suggest  that  soil  water  from  an  imdisturbed  soil 
aquifer,  surface  flow  from  exposed  acid  soil,  and  leachate  from  an  acid  soil 
all  have  cold  total  acidity  concentrations  within  the  range  of  surface  water 
from  an  undisturbed  Pottsville  watershed. 

Hauling  roads  within  the  project  area  disrupt  a 
relatively  small  proportion  of  soil  acreage  and,  with  proper  design,  do  not 
add  significant  amounts  of  acid  runoff  to  the  already  acidic  streams. 
Unfortunately,  many  of  these  existing  roads  and  current  road  construction 
practices  incorporate  insufficient  erosion  control  measures,  often  resulting 
in  uncontrolled  runoff.  Within  the  project  area,  roads  along  the  Shavers 
Fork  cut  into  the  Mauch  Chunk  Group,  and  thus  do  not  contribute  to  the 
mineral  acid  problem.  However,  if  fill  material  originating  from  the 
Pottsville  Group  is  used  for  these  roads,  especially  near  stream  crossings, 
then  possible  added  stream  acidity  may  result. 

(d)  Heavy  Metals 

In  addition  to  the  sulfuric  and  nitric  acids  found 
in  atmospheric  deposition,  other  pollutants  may  be  present  to  adversely  affect 
aquatic  ecosystems.  Heavy  metals  and  other  trace  elements  that  can  accompany 
meteoric  acids  may  reach  toxic  levels  especially  where  acid  precipitation 
accelerates  the  leaching  of  these  elements  from  the  soil  into  streams  and 
lakes.  These  potential  pollutants  include  copper,  nickel,  lead,  zinc,  cadmium, 
mercury,  selenium,  manganese,  iron,  and  aluminum.^^  “^^tudies  indicate  that 
aluminum  is  a  primary  element  of  this  effect  and  the  result  can  be  high  con¬ 
centrations  of  dissolved  aluminum  in  surface  and  ground  waters,  particularly 
in  regions  where  the  watershed  is  characterized  by  acid,  base-deficient  soils. 
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Within  the  project  area,  water  quality  records  for 
the  Shavers  Fork  indicate  higher  than  normal  iron  and  aluminum  concentration 
in  solution. In  addition,  water  data  for  the  river  and  some  of  the 
tributaries  currently  shows  that  copper,  zinc,  lead,  and  manganese  concen¬ 
trations  exceed  instream  standards.  Tables  28  and  29  show  lead, 

maganese,  zinc,  and  especially  copper,  iron,  and  aluminum,  exceeding  these 
standards . 


Increased  stream  turbidity  has  been  shown  to  coincide 
with  precipitation  events  in  the  study  area. High  iron  and  aluminum 
concentrations  have  been  linearly  correlated  with  incidents  of  increased 
stream  turbidity. The  increased  iron  concentrations  in  the  Shavers 
Fork  are  caused  by  soil  erosion  from  surface  disturbance  activities  and  by 
the  great  volume  of  iron  bearing  rocks  in  the  bedload.  Total  suspended 
solids  pollution  can  elevate  both  total  iron  and  aluminum  concentrations 
in  the  river.  A  natural  stream  loading  of  aluminum  also  exists  in  the  Shavers 
Fork.**^  The  manganese,  lead,  copper,  and  zinc  concentrations  are  thought  to 
result  mostly  from  natural  sources. 


It  appears  that  highest  heavy  metal  concentrations 
in  the  Shavers  Fork  exist  at  Cheat  Bridge,  just  below  commercial  timber 
harvesting  and  mining  operations.  These  concentrations  decrease  further 
downstream  because  of  the  effects  of  dilution. The  iron  and  aluminum 
are  not  chemically  bound  to  the  sediment  and  are  evidently  being  leached 
from  disturbed  soils  of  upstream  lands . ^^Surface  mining  often  increases 
heavy  metal  deposition  into  streams. The  introduction  of  total  suspended 
solids  and  associated  increases  in  total  iron  and  aluminum  is  the  major  pollu¬ 
tion  threat  to  the  Shavers  Fork  from  additional  coal  mines. Road  construc¬ 
tion  has  also  been  indicated  as  a  source  of  additional  loading  of  heavy  metals, 
particularly  iron  and  aluminum,  to  the  Shavers  Fork.*^®  Construction  of  the 
newly  completed  adjacent  section  of  the  Highland  Scenic  Highway  has  been 
associated  with  incidents  of  large  increases  in  total  iron  and  aluminum  for 
some  local  streams. 


Heavy  metal  concentrations  have  been  associated 
geologically  with  the  Pottsville  Group  and  are  elevated  by  the  effects  of 
acid  precipitation. The  Pottsville  sandstones  have  been  found  to  contain 
relatively  high  amounts  of  iron  sulfides. The  iron-rich  Mauch  Chunk  Group  is 
also  a  source  of  iron  loading  to  the  Shavers  Fork.^^  Red  shales  of  these 
formations  generally  contain  10  percent  hematite,*^®  the  principal  ore  for  iron. 

In  an  attempt  to  identify  sources  of  heavy  metals  in 
the  project  area,  a  worse  case  condition  analysis  for  heavy  metal  leaching 
was  completed  on  several  soil  and  bedrock  samples  collected  from  the  project 
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area  (Table  31  and  Figure  9).  Dilute  sulfuric  acid,  often  a  constituent  of 
acid  precipitation,  was  used  as  the  leaching  agent;  pH  3.7  represents  the 
lowest  recorded  pH  for  precipitation  in  the  project  area  (Table  28) .  The  data 
shows  variable  results  with  high  levels  of  iron  and  aluminum  for  several 
samples  and  high  copper  and  zinc  levels  for  all  the  samples.  The  Bluefield 
Formation  of  the  Mauch  Chunk  Group  yielded  iron  and  aluminum  concentrations 
far  above  other  samples  tested. 

3)  Existing  Aquatic  Community 

Study  area  streams  provide  recreation  for  anglers,  and  the 
area  is  well-known  for  its  fishery  resources.  Several  of  the  headwater  streams 
and  tributaries  support  native  brook  trout  populations.  Other  streams  are 
stocked  with  brown,  rainbow,  golden,  and  tiger  trout. 

The  West  Virginia  DNR  Division  of  Wildlife  Resources,  and 
State  chapters  of  Trout  Unlimited  have  a  major  wild  trout  project  in  Elk  River 
below  Slaty  Fork.  Elk  River  below  this  section  is  one  of  the  heaviest  stocked 
and  fished  trout  streams  in  West  Virginia.  The  Tygart  Valley  River  from  Logan 
Run  downstream  is  stocked  annually  with  approximately  10,000  trout.  The  Tygart 
Valley  River  below  the  stocked  section  supports  a  small  mouth  bass  and  rock  bass 
fishery,  and  is  considered  a  high  quality  stream.  The  Shavers  Fork  is  stocked 
annually  with  some  28,000  trout  directly  below  Cheat  Bridge.  The  Greenbrier 
River  from  Elk  Greek  upstream  is  stocked  annually  with  approximately  21,000 
trout.  The  main  Greenbrier  River  below  the  stocked  section  supports  a  small 
mouth  bass  and  rock  bass  population  and  is  considered  a  high  quality  stream. 

A  survey  conducted  in  1975^^  in  the  Shavers  Fork  watershed 
indicated  low  productivity  due  to  natural  and  man-induced  characteristics  of 
the  watershed.  Only  at  Station  2  were  trout  sufficiently  abundant  in  Shavers 
Fork  to  provide  some  sport  fishing  opportunity.  Stocking  of  hatchery  trout 
in  the  Shavers  Fork  south  of  U.  S.  250  was  discontinued  in  1972.  The  presence 
of  trout  in  this  section  reflects  upstream  movement  of  hatchery  fish  and/or 
stream  spawned  trout.  Table  32  shows  the  taxa  summary  for  the  1975  survey. 

Trout  have  very  specific  habitat  requirements  and  are 
extremely  sensitive  to  changes  in  the  aquatic  environment.  These  requirements 
include  related  physical,  chemical,  and  biological  characteristics  of  the  stream. 
Water  quality  ranges  needed  for  productive  trout  waters  on  the  Monongahela 
National  Forest  are  shown  in  Table  33.  Perhaps  the  most  important  of  these 
parameters  are  temperature  and  dissolved  oxygen.  Within  the  study  area,  the 
pH  of  stream  waters  also  becomes  very  important,  because  of  the  relatively  high 
acidity  that  exists.  Water  quality  is  often  directly  related  to  physical 
characteristics  of  the  watershed  and  channel.  Maintenance  of  a  cold  stream 
water  temperature  is  dependent  on  stream  bank  vegetation  providing  shade. 
Dissolved  oxygen  is  very  much  influenced  by  stream  gradient  and  riffle  areas. 
pH  is  often  determined  by  the  soils  and  geology  of  the  watershed. 

Another  significant  habitat  requirement  of  trout  is  a 
healthy  and  plentiful  food  source.  Fish  are  dependent  on  a  productive, 
diversified  community  of  benthic  macro-invertebrates,  which  in  turn  are  also 
dependent  on  the  chemical  and  physical  characteristics  of  the  stream.  Benthic 
surveys  of  the  Shavers  Fork  indicate  a  decreasing  productivity  within 

the  stream  from  its  headwaters  to  Cheat  Bridge. 
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TABLE  32 


SUMMARY  TAXA  CHECKLIST 
1975  SHAVERS  FORK  FISH  SURVEY 


Common  Name  (Genus  species) 

White  sucker  (Catostomus  commersoni) 

N.  hog  sucker  (Hypentelium  nigricans) 
River  chub  (Nocomis  micropogon) 

Creek  chub  (Semotilus  atromaculatus) 
Stoneroller  ( Campos toma  anomalum) 
Longnose  dace  (Rhinichthys  cataractae) 
Blacknose  dace  (Rhinichthys  atratulus) 
Cheat  minnow  (Rhinichthys  bower si) 
Rosyside  dace  (Clinostomus  f unduloides) 
Rosyface  shiner  (Notropis  rubellus) 
Rainbow  trout  (Salmo  gairdneri) 

Brown  trout  (Salmo  trutta) 

Brook  trout  (Salvelinus  f ontinalis) 

Fan tail  darter  (Etheostoma  f labellare) 
Sharpnose  darter  (Percina  oxyrhyncha) 
Sculp in  (Cottus) 


_ Station _ 

12345678 


X  X 

X  X 

X  X 

X  X 

X  X 

X  X 

X  X 

X  X 

X 

X  X 

X  X 

X 

X 

X  X 

X 

X  X 


X  X 

X 

X 

X  X 

X  X 

X 

X  X 

X 

X 

X 

X 

X  X 

X 

X  X 


X  X 


X  X  X  X 

X 

X  X  X  X 


X  XX 

X 

X 


Total  Species 


13  15  12  8 


7  2  4  3 


Stations 

1,2,3: 

Shavers  Fork 

Stations 

4,5  ; 

First  Fork 

Stations 

6,7; 

Lambert  Run 

Station 

8; 

Fish  Hatchery  Run 

Source; 

Phares, 

D.  and  R.  Menendez 

1975. 

WV  DNR,  Wildlife  Resources  Division 


Upper  Shavers 
Elkins,  WV. 


Fork  Survey. 
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TABLE  33 


natural  water  quality  ranges 

NEEDED  FOR  PRODUCTIVE  TROUT  WATERS 
ON  MONONGAHELA  NATIONAL  FOREST 


Water  Quality  Preferences 

Brook  Trout 

Brown  Trout 

Rainbow  and 

Golden  Rainbow 

1. 

Water  Temperature 
Preferred  Range 

55°  -  66°  F 

60°  -  70°  F 

o  o 

53  -  70  F 

2. 

Dissolved  Oxygen 
Preferred  Range 

6  ppm  &;  over 

6  ppm  &  over 

6  ppm  &r  over 

3. 

■  Acidity  (Hot  total 
acid  test) 

Preferred  Range 

pH  6.0  -  8.5 

pH  6.  0  -  8.  5 

pH  6 .  0  -  8.5 

4. 

Alkalinity 

Preferred  Range 
Preferred  Range 

pH  7.  0  -  8.  0 

20  ppm  &  over 

pH  7.  0  -  8.  0 

20  ppm  &  over 

pH  7.  0  -  8.  0 

20  ppm  &L  over 

5. 

Sedimentation 

Very  Detrimental 
Tolerable  Range 
Preferred  Range 

100  ppm  &  over 
25  -  80  ppm 
0-15  ppm 

100  ppm  &  over 
25  -  80  ppm 

0  -  15  ppm 

100  ppm  &;  over 
25  -  80  ppm 
0-15  ppm 

6. 

Turbidity  -  Jackson 
Turbidity  Units 
Preferred  Range 

Stress  Range 

Very  Detrimental 

0  -  10  JTU 

10  -  25  JTU 
(averaged  over 
a  20  day 
period) 

50  JTU  &  over 

0  -  10  JTU 

10  -  25  JTU 
(averaged  over 
a  20  day 
period) 

50  JTU  &  over 

0  -  10  JTU 

10  -  25  JTU 
(averaged  over 
a  20  day 
period) 

50  JTU  &  over 

Source:  Monongahela  National  Forest,  Wildlife  Habitat  Management  Plan,  1978 
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4)  Cheat  Minnow 


The  Cheat  minnow  (Rhinichthys  bowers 1) ,  originally  thought 
of  as  a  species  (1908),  was  later  redeseribed  (1940)  as  a  cyprinid  hybrid  of 
the  River  chub  (Nocomls  mlcropogon)  and  the  Longnose  dace  (Rhinichthys  cataractae) 
both  of  which  occur  sympatrically  throughout  the  Appalachian  region.  For  a 
time  it  was  thought  the  Cheat  minnow  did  not  extend  in  range  below  the  Shavers 
Fork  falls,  approximately  15  miles  downstream  from  Cheat  Bridge.^®  However, 
recent  investigations  revealed  the  species  occurs  in  the  Cheat  River  drainage^^ 
of  Tucker  County  and  in  the  Youghiogheny  River  drainage  of  Preston  County.  .. 

The  Cheat  minnow  has  been  relatively  common  in  the  Shavers  Fork  headwaters 
in  the  study  area,  although  the  most  recent  survey  collected  only  two  specimens 
in  this  area. 


Based  on  their  preliminary  findings  from  biochemical 
evidence  and  morphological /meris tic  data,  members  of  the  Appalachian  Environ-^ 
mental  Laboratory  have  indicated  that  Rhinichthys  bowersi  appears  to  be  a  valid^^ 
species. However,  verification  of  R.  bowersi  as  an  "interbreeding  population' 
is  needed  to  finalize  this  contention.  None  the  less,  it  is  the  recommendation 
by  members  of  the  Laboratory  that  this  minnow  be  given  a  Federally  protected 
status  (threatened),  and  that  the  Cheat  River,  including  the  Shavers  Fork,  be 
designated  as  critical  habitat. 

b.  Groundwater 


Groundwater  parameters  are  closely  related  to  bedrock  type  and 
topography.  Sandstone  and  limestone  aquifers  produce  more  water  than  shales, 
and  wells  drilled  in  valleys  are  usually  more  productive  than  those  located  on 
ridges.  Water  from  the  Pottsville  sandstones  generally  is  the  poorest  quality 
because  of  pyrite  and  marcasite  in  the  rock.  These  minerals  give  the  water  a 
high  iron  content  as  well  as  making  the  water  more  acid. 

The  contamination  of  groundwater  in  a  limestone  terrain  is  a 
serious  problem.  Pollutants,  such  as  trash,  fertilizer,  insecticide,  barnyard 
wastes,  and  road  salts,  enter  the  subsurface  drainage  system  through  sinks  and 
flow  unfiltered  to  the  spring  outlet  which  may  be  many  miles  away  and  in  a 
different  hydrologic  basin.  Of  particular  importance  is  the  potential  damage 
that  can  be  caused  by  pollutants  reaching  the  Edray  Fish  Hatchery,  individual 
household  wells  and  springs,  and  municipal  water  supplies. 

Both  the  quantity  and  quality  of  groundwater  can  be  seriously 
affected  by  surface  and  subsurface  mines.  Not  only  is  acid  mine  drainage  a 
pollutant  but  mining  operations  may  substantially  lower  the  groundwater  table. 
Aquifer  permeability  can  change  as  a  result  of  mining  and  mine  subsidence. 
Increased  sediment  availability  from  excavation  procedures  and  spoil  banks 
can  create  erosion  and  sedimentation  problems  in  groundwater  and  surface  water. 

c.  Edray  Fish  Hatchery 

Concern  has  been  expressed  about  the  water  quality  of  the  springs 
feeding  the  State  Fish  Hatchery  at  Edray.  The  cavernous  nature  of  the  area's 
limestone  bedrock  (Greenbrier  Group)  makes  these  springs  particularly  prone 
to  contamination.  Ordinarily,  soil  and  rock  filters  surface  water  before  it  is 
incorporated  in  the  groundwater  system.  However,  in  karst  regions,  sinkholes 
provide  immediate  access  from  surface  water  to  the  groundwater  system  and 
prevent  this  filtration  from  taking  place. 
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The  Western  Springs  (McLaughlin  Spring)  and  Eastern  Springs 
(Averill  Spring)  provide  the  water  supply  for  the  Edray  Trout  Hatchery  (Figure  17). 
The  recharge  area  of  McLaughlin  Spring  is  located  west  of  Wolfpen  Ridge.  Dry 
Creek  and  Red  Lick  Run  are  the  streams  that  feed  McLaughlin  Spring.  Both  creeks 
sink  in  their  streambeds  and  emerge  at  the  Western  Hatchery  Spring.  Red  Lick 
Run  passes  beneath  a  topographic  divide  to  rise  at  the  Hatchery.  The  recharge 
area  of  the  Averill  Springs  is  located  east  of  Route  219  in  the  Indian  Draft 
Valley.  The  vmnamed  stream  which  feeds  Averill  Spring  goes  subsurface 
through  a  group  of  joints,  crosses  beneath  Wolfpen  Ridge,  flows  through  Salmon 
Cave  and  emerges  at  the  Eastern  Hatchery  Spring. 

Two  forms  of  groundwater  contamination  have  been  noted  at  the 
springs, excessive  turbidity,  associated  with  sediment  influx,  and  increased 
chloride  levels,  related  to  the  use  of  salt  on  U.  S.  Route  219. 

Prior  to  construction  of  the  adjacent  section  of  the  Highland 
Scenic  Highway,  McLaughlin  Spring  had  been  affected  by  high  turbidity  levels 
only  during  infrequent  periods  of  very  high  water.  However,  once  construction 
of  the  highway  had  begun,  in  the  spring  of  1977,  high  turbidity  levels  were 
commonly  observed  following  rain  storms.  Construction  of  the  highway  e:q)osed 
large  areas  of  soil  quite  susceptible  to  erosion.®  Erosion  of  the  soil 
resulted  in  increased  amounts  of  suspended  sediment  in  Dry  Creek  and  Red  Lick 
Run,  which  in  turn  resulted  in  the  elvated  turbidity  levels  at  McLaughlin  Spring. 
The  high  turbidity  levels  which  correlated  well  with  local  storm  events,  caused 
higher  than  normal  fish  kills  and  feeding  problems  at  the  hatchery.®®  A 
turbidity  problem  never  developed  at  the  Averill  Spring,  because  the  springs’ 
recharge  area  was  not  near  the  highway  construction. 

As  of  February,  1980,  elevated  turbidity  levels  are  still  being 
observed  in  McLaughlin  Spring  after  storm  events,  though,  the  turbidity  levels 
are  not  as  high  and  do  not  persist  as  long  as  when  the  problem  was  initially 
observed  in  the  summer  of  1977.®®  As  was  the  case  when  the  problem  began,  high 
turbidity  levels  are  rarely  observed  at  Averill  Spring. 

Averill  Spring  has  been  found  to  have  year-round  chloride  con¬ 
centrations  higher  than  McLaughlin  Spring  or  other  neighboring  springs.®® 

Chloride  concentrations,  however,  have  not  been  observed  to  reach  harmful  levels. 
The  application  of  deicing  salt  on  U.  S.  Route  219  is  believed  to  be  the  source 
of  the  chloride  ion  because  high  chloride  levels  are  especially  common  during 
periods  of  rapid  snowmelt.  It  has  been  suggested  that  a  diffuse  groundwater 
flow  is  transporting  the  chlorides  from  the  area  adjacent  to  U.S.  Route  219 
to  the  Averill  Spring.®®  At  the  Western  Hatchery  Springs,  high  chloride  ion 
levels  have  not  been  observed,  presumably  because  a  salt  source  (i.e.,  U.S. 

Route  219)  is  not  present  in  the  recharge  area. 

d.  Water  Resource  Use 


The  greatest  use  of  the  water  resources  of  the  study  area  is 
for  recreation,  particularly  for  fishing.  It  has  been  estimated  that  over 
11,000  anglers  fished  a  total  of  87,899  days  on  the  Shavers  Fork,  and  4,600 
fisherman  spent  a  total  of  58,300  fishing  days  on  the  Tygart  Valley  River  in 
1975.®^ 
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Commercial  or  industrial  usage  of  study  area  water  resources 
is  understandably  very  limited,  considering  the  relative  lack  of  this  type  of 
development  in  the  area.  A  small  coal  processing  operation  near  Cheat  Bridge 
uses  water  from  the  Shavers  Fork.  The  Snowshoe  Company  has  constructed  a 
reservoir  on  the  headwaters  of  Shavers  Fork  for  use  as  a  water  supply  and  for 
snow  making  equipment.  The  reservoir  has  a  capacity  of  12  million  gallons  of 
storage  water.  Water  use  from  the  reservoir  by  Snowshoe  is  estimated  to  be 
500,000  GPD  in  low  season  and  2.5  million  GPD  in  high  season.  Future  usages 
of  this  water  resource  by  Snowshoe  is  expected  to  double  by  1985.^8 

Groundwater  in  the  study  area  is  used  as  a  water  supply  through 
wells  and  springs  by  the  limited  number  of  residential  units  in  the  area. 


C.  RESOURCES  MANAGEMENT  PLANS 

Various  local,  state,  and  federal  agencies  and  private  landowners  have 
plans,  policies,  and  standards  that  provide  direction  to  the  management  of 
resources  in  the  area.  The  most  pertinent  and  comprehensive  resources  manage¬ 
ment  plans  are  the  U.S.  Forest  Service's  "Monongahela  National  Forest  Land 
Management  Plan",  and  "Upper  Shavers  Fork  Sub-Unit  Plan".  The  project  area 
is  in  this  sub-unit,  however,  the  plan  is  not  directed  to  this  portion  of  the 
sub-unit  where  land  is  not  owned  by  the  United  States.  The  Land  Management 
Plan  provides  management  direction  for  natural  and  human  resources  of  the 
Forest  from  1978  to  1987  under  a  selected  alternative  strategy  which  emphasizes 
strongly  coordinated  use  of  all  resources.  Both  of  the  Forest  Service  Plans 
have  precedence  in  the  management  of  resources  where  land  or  land  interests 
are  owned  by  the  National  Forest  and  both  make  preliminary  statements  against 
the  build  alternatives.  However,  both  reserve  final  judgement  for  the  environ¬ 
mental  impact  statement  phase  of  the  project's  development. 

Other  plans  reviewed  that  have  potential  effects  on  the  management  of 
resources  include  the  "General  Plan"  for  Randolph  County,  the  "Region  IV 
Overall  Economic  Development  Program"  and  the  "West  Virginia  State 
Appalachian  Development  Plan  for  Fiscal  Year  1980".  The  two  county  plans 
are  general  guides  for  future  growth,  development,  and  land  use  changes. 

Where  land  is  privately  owned,  the  two  county  plans  have  priority  in 
providing  a  general  framework  within  which  private  landowners  manage  resources 
in  accordance  with  applicable  governmental  rules  and  regulations.  The  latter 
three  plans /programs  are  primarily  economic  development  plans  which  present 
public  Investment  strategies  for  improving  the  area's  economy. 

The  alternatives  considered  for  the  extension  of  the  Highland  Scenic 
Highway  are  reviewed  fom  their  consistency  with  the  goals  and  priorities  set 
forth  in  these  plans  and  programs  in  Section  II. F. 
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III.  EVALUATION  CRITERIA 


The  development  of  evaluation  criteria  was  an  important  task  undertaken 
early  in  the  study  process.  Evaluation  criteria  were  established  as  measures  to 
evaluate  and  compare  alternatives  and  to  determine  the  magnitude  and  significance 
of  impacts  during  the  analysis  of  the  alternatives.  The  evaluation  criteria  were 
basic  elements  in  the  process  of  determining  the  two  major  decisions  to  be  made 
in  regard  to  this  study:  (1)  which  of  the  proposed  building  alternatives  was  to 
be  recommended  for  the  extension  of  the  Highland  Scenic  Highway;  and  (2)  whether 
or  not  the  extension  should  be  constructed.  The  former  decision  required  the 
analysis  and  evaluation  of  the  possible  build  alternatives  to  arrive  at  the 
selection  of  a  preferred  alternative;  the  second  decision  required  the  analysis 
and  evaluation  of  the  no-action,  or  no-build,  alternative  in  comparison  with  the 
preferred  alternative. 

The  evaluation  criteria  were  established  on  the  basis  of  compliance  with 
existing  Federal  and  State  of  West  Virginia  criteria,  and  U.S.  Forest  Service 
standards  and  procedures.  The  criteria  have  been  specifically  developed  to 
respond  to  the  specific  goals,  objectives  and  other  characteristics  of  the 
overall  study.  These  criteria  have  been  tested  for  feasibility  of  application 
and  responsiveness  to  the  study’s  purposes.  This  testing  has  been  of  particular 
significance  in  regard  to  evaluation  of  project  elements  such  as  recreational 
development  and  land  acquisition  programs  which  required  experience  and  value 
judgments. 

Not  all  of  the  evaluation  criteria  are  equally  applicable  to  each  of  the 
two  decisions  to  be  made.  Since  it  is  unlikely  that  any  build  alternative 
could  differ  substantially  with  respect  to  each  of  the  first  six  criteria, 
these  criteria  then  can  be  used  only  to  decide  between  the  no-build  alternative 
and  the  preferred  build  alternative.  Any  of  the  build  alternatives  could,  how¬ 
ever,  differ  substantially  with  respect  to  criteria  7  through  15,  and  these 
criteria  could  be  used  effectively  in  the  selection  of  a  preferred  build 
alternative,  as  well  as  determining  if  the  proposed  highway  extension  should 
be  built. 

These  criteria  were  utilized  in  Section  VI,  EVALUATION  OF  ALTERNATIVE, 
to  arrive  at  the  decisions  necessary  for  this  study.  Two  of  the  criteria, 
number  10  -  Compatibility  with  National  Radio  Astronomy  Oberservatory ,  and 
number  15  -  Legality,  were  major  considerations  used  in  Section  IV.  ALTERNA¬ 
TIVES  CONSIDERED,  to  limit  the  range  of  alternatives  considered.  All  of  these 
criteria  were  considered,  as  appropriate,  within  Section  V.  EFFECTS  OF 
IMPLEMENTATION,  to  evaluate  the  possible  effects  of  the  build  and  no-build 
alternatives.  A  list  of  the  evaluation  criteria  follows: 

1.  Ability  to  meet  National  Forest  objectives 

a.  Promote  and  achieve  a  pattern  of  natural  resource  uses  that 
will  best  meet  the  needs  of  the  people  now  and  in  the  future. 

b.  Protect  and  Improve  the  quality  of  air,  water,  soil,  and 
natural  beauty. 
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c.  Encourage  the  growth  and  development  of  forestry  based  enter¬ 
prises  that  readily  respond  to  consumer's  changing  needs. 

d.  Seek  optimum  forest  landownership  patterns. 

e.  Involve  the  public  in  forestry  policy  and  program  formulation. 

f.  Expand  public  understanding  of  environmental  conservation. 

2.  Ability  to  meet  management  priorities  established  for  Appalachian  National 

Forests 

a.  Protect  and  enhance  the  air,  water,  soil,  and  natural  beauty, 
including  the  unique  nonreplaceable  natural,  historic,  and 
archeo logic  features. 

b.  Create  a  variety  of  quality  outdoor  experiences  for  rural  and 
urban  dwellers  with  emphasis  on  simple,  restful,  uncrowded 
association  with  nature. 

c.  Achieve  a  high  standard  of  management  of  one  of  the  finest, 
most  extensive  hardwood  ecosystems  in  the  world. 

3.  Ability  to  meet  project  objectives 

a.  To  develop  a  logical  extension  of  the  existing  Highland 
Scenic  Highway  as  a  significant  recreation  facility,  providing 
an  opportunity  for  the  traveling  public  to  view  outstanding 
scenery  over  a  driving  distance  of  sufficient  length  to 
constitute  a  day's  outing. 

b.  To  provide  a  variety  of  quality  outdoor  experiences  for  rural 
and  urban  dwellers  with  enqjhasis  on  restful,  uncrowded  associa¬ 
tion  with  nature  while  driving  over  an  attractive,  low-speed 
route,  free  from  distraction  of  heavy  commercial  traffic. 

c.  To  protect  and  enhance  the  quality  of  air,  water,  soil  and 
natural  beauty,  including  nonreplaceable  natural,  historic 
and  archaeologic  features. 

d.  Contribute  to  local  and  regional  economics  by  expanding 
tourism  opportunities. 

e.  To  provide  public  access  for  recreational  opportunities  without 
excessive  disturbance  to  the  environment,  with  emphasis  on 
dispersed  recreation  supported  by  developed  recreation  sites 

as  needed. 

4.  Compatibility  with  the  Land  Management  Plan  of  the  Monongahela  National 

Forest,  and  with  the  Shavers  Fork  Unit  Plan. 

5.  Ability  to  contribute  to  national,  regional  and  local  goals  and  planning. 
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6.  Compatibility  with  public  opinion  and  agency  recommendations. 

7.  Engineering  feasibility,  including  impacts  related  to  suitability 
for  scenic  highway  purposes,  project  costs  and  soils  and  geology. 

8.  Economic  feasibility. 

9.  Effects  on  local  and  regional  socio-economic  characteristics,  including 
land  use  consideration. 

10.  Compatibility  with  National  Radio  Astronomy  Observatory  Operations. 

11.  Environmental  impacts  and  the  degree  of  their  significance  in  the  areas  of 

a.  Water  quality 

b.  Wildlife  and  fisheries  resources 

c.  Coal  and  timber  resources 

d.  Grazing 

e.  Historic,  cultural  and  archeological  resources 

f.  Climate  and  air  quality 

12.  Energy  use  and  consumption. 

13.  Ability  to  provide  maximum  e^qjerience  of,  and  minimum  damage  to,  visual 
resouces . 

14.  Projections  of  numbers  of  users,  particularly  in  the  areas  of  tourism 
and  recreational  use. 

15.  Legality;  compliance  with  Public  Law  93-87,  Section  161,  and  other 
Federal,  State  and  local  legislation,  regulations  and  policies. 

The  sources  for  the  evaluation  criteria  are  indicated  as  follows; 


CRITERIA 

NUMBER 

1. 


2. 


3. 


4. 


5  -  15. 


CRITERIA  SOURCE 

National  Forest  objectives:  "A  Recommended  Renewable  Resources 
Program  -  1980  Update"  USDA  Forest  Service,  September,  1980. 

Management  priorities  for  Appalachian  National  Forests :  Guide 

for  Managing  the  National  Forests  in  the  Appalachians  FSH  2123, 
Eastern  and  Southern  Regions,  USDA  Forest  Service,  January  1,  1973. 

Project  objectives:  Developed  by  Monongahela  National  Forest 
personnel  on  the  basis  of  historical  background,  legislation 
and  regulations,  and  Forest  Service  policies. 

Final  Environmental  Impact  Statement  and  Land  Management  Plan  for 
the  Monongahela  National  Forest  -  Approved  January  12,  1978. 

Final  Sub-Unit  Plan  -  Upper  Shavers  Fork  Unit  1980. 

These  criteria  were  developed  by  Monongahela  National  Forest 
personnel  on  the  same  basis  as  #3. 
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IV.  ALTERNATIVES  CONSIDERED 


There  are  four  alternatives  proposed  for  the  construction  of  the  exten¬ 
sion  of  the  Highland  Scenic  Highway,  the  "build"  alternatives  (Figure  3). 

The  "no- action"  alternative,  or  the  consequences  of  not  constructing  the  exten¬ 
sion  of  the  Highland  Scenic  Highway,  has  also  been  considered  in  this  study. 


A.  FORMULATION  OF  ALTERNATIVES 

The  formulation,  refinement  and  evaluation  of  the  proposed  alternatives 
has  been  carried  out  through  a  process  which  ensures  the  consideration  of  all 
feasibile  alternatives  for  the  proposed  highway  extension.  The  process  for 
limiting,  refining  and  evaluating  these  alternatives  is  Indicated  on  Figure  18. 

Public  and  other  agency  participation  has  been  an  important  element  in 
the  formulation  and  development  of  the  alternatives.  This  involvement  has 
occurred  through  correspondence  and  consultation  with  individuals ,  groups 
and  agencies,  public  informational  meetings  and  interaction  with  specially- 
formed  public  participation  working  groups.  After  the  draft  environmental 
impact  statement  is  circulated  in  accordance  with  mandatory  requirements, 
the  U.  S.  Forest  Service  will  present  the  opportunity  to  conduct  a  formal 
public  hearing  if  requested  by  agencies  or  the  public  for  the  study.  The 
public  hearing  will  provide  the  opportunity  for  further  comment  on  the 
contents  of  the  draft  environmental  Impact  statement  before  a  decision  with 
regard  to  the  extension  of  the  Highland  Scenic  Highway  is  made  and  a  final 
environmental  impact  statement  is  processed. 

1.  Criteria  for  Limiting  the  Study  Area  and  Range  of  Alternatives 

Criteria  for  limiting  the  study  area  and  range  of  alternatives 
were  derived  from  the  actual  language  and  interpretation  of  the  legislation 
which  authorized  the  extension  of  the  Highland  Scenic  Highway.  One  criterion, 
not  derived  from  the  legislation,  relates  to  the  concern  of  possible  inter¬ 
ference  to  the  operations  of  the  National  Radio  Astronomy  Observatory  (NRAO) 
at  Green  Bank.  After  discussions  with  NRAO  personnel  and  analysis  of  the 
effects  of  vehicular  ingnition  system  inteference  on  radio  astronomy,  this 
criterion  has  been  included  because  of  the  extreme  sensitivity  of  this  effect 
on  work  performed  at  the  observatory  and  the  importance  of  this  work. 

After  thorough  review  of  the  enabling  legislation  and  public 
and  other  agency  comments  received  during  the  study,  the  following  criteria 
have  been  developed  for  the  establishment  of  alternatives  for  the  extension 
of  the  Highland  Scenic  Highway: 

Location:  Must  be  within  or  near  the  Monongahela  National  Forest. 

Location:  Must  be  within  or  near  the  Shavers  Fork  watershed. 

Location:  Must  proceed  from  intersection  of  completed  portion 

of  the  Highland  Scenic  Highway  with  U.S.  Route  219,  generally 

in  a  northward  direction  to  U.S.  Route  250  near  Barton  Knob. 


IV-1 


Characteristics ;  Must  have  similar  characteristics  to 

Shavers  Fork  watershed. 

Type  of  Traffic;  Must  be  limited  to  scenic  and  recreational 

use  and  passenger  car  travel. 

Interference  with  NRAO;  Must  not  significantly  interfere  with 

National  Radio  Astronony  Observatory  operations. 

Management;  Must  be  able  to  manage  and  protect  the  roadway 

corridor  as  a  scenic  corridor. 

2 .  Delineation  of  Study  Area 

The  initial  action  undertaken  to  identify  alternatives  was  to  use 
the  criteria  developed  for  the  study  to  delineate  a  study  area  in  which  they 
would  be  located.  The  study  area  is  bordered  by  U.S.  Route  219,  U.S.  Route  250 
and  the  Back  Allegheny  Mountain  ridge  as  shown  on  Figure  8.  The  rationale  for 
the  delineation  of  this  study  area  is  based  on  the  following  considerations: 

a.  The  authorizing  legislation  establishes  the  northern  and 
southern  boundaries  as  U.S.  Route  250  near  Barton  Knob  and 
U.S.  Route  219  (at  the  intersection  with  the  coiiq)leted 
portion  of  the  Highland  Scenic  Highway)  respectively. 

b.  The  western  boundary  can  also  be  considered  to  be  fixed  by 
the  authorizing  legislation  which  states  the  scenic  corridor 
forest  management  unit  is  to  be  managed  by  the  U.S.  Forest 
Service.  Since  lands  west  of  U.S.  Route  219,  north  of 
Valley  Head,  are  outside  of  the  Monongahela  National  Forest 
and  the  jurisdiction  of  the  U.S.  Forest  Service,  U.S.  Route 
219  forms  the  logical  western  boundary.  It  would  be  necessary 
to  provide  additional  right-of-way  for  the  highway  west  of 
U.S.  Route  219  by  the  establishment  of  purchase  units. 

c.  The  ridge  of  Back  Allegheny  Mountain  forms  the  eastern 
boundary  of  the  study  area  since  alternatives  east  of 
it  would  have  a  severe  impact  (interference  from 
vehicular  ignition  ststems)  on  operations  at  the  National 
Radio  Astronomy  Observatory. 

3.  Application  of  Criteria  to  Establishment  of  Proposed  Alternatives 

Within  the  identified  study  area,  alternatives  for  the  proposed 
extension  of  the  Highland  Scenic  Highway  were  developed.  The  1979  Federal 
Highway  Administration  (FHWA)  Corridor  Study  Report^^  identified  four 
alternatives  which  formed  the  nucleus  of  the  present  effort  to  identify 
alternatives.  These  four  alternatives  included  one  along  the  Cheat  Mountain 
ridge,  one  along  the  ridge  of  Back  Allegheny  Mountain,  one  which  follows 
along  Shavers  Fork,  and  one  which  enters  the  upper  Shavers  Fork  watershed 
but  then  follows  the  Cheat  Mountain  ridge  to  U.S.  Route  250  at  Cromer  Top. 
Figure  3  shows  the  location  of  these  alternatives  (Alternatives  1-4)  which 
were  divided  into  segments  (A-H)  by  FHWA. 
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Existing  U.S.  Route  219  was  also  considered  as  a  possible  alternative 
in  the  FHWA  Corridor  Study  (identified  as  Alternative  5).  The  FHWA  report, 
however,  indicated  that  this  alternative  would  not  improve  access  to  the 
Monongahela  National  Forest  nor  accomplish  the  goals  established  by  the  enabling 
legislation.  This  considered  alternative  would  have  been  very  disruptive  to 
all  existing  development  along  U.S.  Route  219,  requiring  substantial  additional 
right-of-way  and  would  directly  affect  a  number  of  homes.  The  existing  align¬ 
ment  of  U.S.  Route  219  would  require  improvement  at  a  number  of  locations  where 
substandard  conditions  exist.  Many  of  the  existing  drainage  structures  and 
bridges  would  have  to  be  replaced  or  reconstructed. 

Of  primary  importance,  however,  existing  U.S.  Route  219  would  not 
provide  a  corridor  with  scenic  qualities  which  existed  on  the  other  alterna¬ 
tives  considered.  Significantly,  it  would  be  almost  impossible  to  restrict 
existing  U.S.  Route  219  to  the  use  of  passenger  cars  only,  as  mandated  for  the 
Highland  Scenic  Highway  by  the  authorizing  legislation. 

When  the  U.S.  Forest  Service  reviewed  the  original  FHWA  Corridor 
Study  Report,  it  concurred  with  the  finding  that  the  corridor  of  U.S.  Route  219 
was  not  a  viable  alternative  for  the  Highland  Scenic  Highway  because  of  the 
reasons  stated  in  the  Study  Report.  On  this  basis,  this  alternative  is  not 
included  in  the  current  study  as  a  "build"  alternative.  U.S.  Route  219  is, 
however,  important  to  the  consideration  of  the  "no-build"  alternative,  which 
will  be  subsequently  discussed  in  detail  in  this  environmental  impact  statement. 

During  the  course  of  the  current  study,  several  other  alternatives 
and  modifications  of  alternatives  were  investigated  (Figure  19) .  These  included 
a  connection  of  the  proposed  Cheat  Mountain  alternative  which  extends  north 
from  the  existing  intersection  with  U.S.  Route  219  and  passes  to  the  west  of 
Mace  Knob  to  a  terminus  on  U.S.  Route  219  northwest  of  Mace  Knob  (identified 
as  Alternative  6A) .  This  alternative  provided  a  substantial  extension  of  the 
Highland  Scenic  Highway  and  had  a  convenient  northern  terminus  with  an  existing 
road  with  logical  access  to  the  regional  highway  network.  The  termination  of 
the  Highland  Scenic  Highway  at  this  point,  however,  included  many  of  the 
unfavorable  aspects  associated  with  the  proposal  to  utilize  the  entire  U.S. 

Route  219  corridor.  This  alternative  does  not  comply  with  several  of  the 
criteria  established  for  the  study.  Significantly,  it  did  not  extend  to 
U.S.  Route  250  and  was  not  in  or  near  the  Shavers  Fork  watershed. 

In  consideration  of  the  failure  of  this  proposed  alternative  to 
fulfill  the  criteria  for  the  location  of  the  alternatives,  further  study  was 
made  to  extend  alternative  alignments  in  this  general  area  northward  to  U.S. 
Route  250.  These  alternatives  were  essentially  in  corridors  between  the  ridge 
of  Cheat  Mountain  and  U.S.  Route  219,  generally  within  the  Tygart  Valley  River 
watershed.  These  alternatives  were  also  eliminated  from  study,  since  they  had 
many  similarities  to  the  unfavorable  aspects  of  the  corridor  along  existing 
U.S.  Route  219,  were  not  considered  to  have  the  scenic  qualities  of  the  other 
proposed  alternatives,  and,  specifically,  were  not  in  or  near  the  Shavers 
Fork  watershed. 
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Modifications  of  the  Back  Allegheny  Mountain  alternative  (Alterna¬ 
tive  3)  were  also  investigated  in  compliance  with  the  criterion  to  minimize 
interference  at  the  National  Radio  Astronomy  Observatory.  The  intent  of  these 
modifications  was  to  locate  the  corridor  for  the  proposed  Highland  Scenic 
Highway  lower  on  the  western  slope  of  Back  Allegheny  Mountain  to  permit  the 
terrain  to  shield  the  observatory  from  the  effects  of  vehicular  ignition  inter¬ 
ference  on  the  highway.  None  of  these  modifications  appeared  to  satisfactorily 
mask  the  effects  of  vehicular  ignition  interference  on  the  operations  at  the 
observatory.  Of  significance  to  the  study  and  the  analysis  of  the  alternatives, 
the  modifications  along  Back  Allegheny  Mountain  had  the  characteristics  of  either 
the  Back  Allegheny  Mountain  alternative  (Alternative  3)  or  the  Shavers  Fork 
alternative  (Alternative  4).  The  application  of  the  criteria  to  these  modifica¬ 
tions  also  indicated  the  same  effects  as  Alternatives  3  and  4.  As  a  measure  to 
simplify  the  study,  these  modifications  were  not  developed  further  for  the 
current  study  because  they  were  so  similar  to  either  of  the  adjacent  alterna¬ 
tives  already  proposed.  If  either  Alternative  3  or  4  are  selected  for  the 
proposed  highway  extension,  studies  in  greater  depth  will  be  required  in 
subsequent  project  Implementation  stages  to  minimize  the  vehicular  ignition 
interference  problem  on  operations  of  the  NRAO. 

Table  34  summarizes  the  consistence  of  the  initially  investigated 
alternatives  with  the  criteria  established  for  the  study. 

^ •  Selection  of  the  Four  Proposed  Alternatives 

The  process  of  identifying  and  limiting  possible  alternatives  for 
the  extension  of  the  Highland  Scenic  Highway  completed  an  initial  phase  of 
the  overall  study.  During  this  process,  the  study  area  was  fully  defined 
and  described  and  analyzed  with  respect  to  its  environmental,  social  and 
economic  context.  Six  possible  "build"  alternatives  were  identified  in  addition 
to  possible  modifications  of  these  alternatives.  This  range  of  alternatives 
was  then  limited  by  applying  the  criteria  derived  from  the  legislation 
authorizing  the  study,  and  as  defined  during  the  scoping  process  to  determine 
issues,  concerns  and  opportunities  for  the  extension  of  the  highway.  As  a 
result  of  the  initial  analysis  for  the  application  of  the  criteria,  two  of 

the  six  alternatives  identified  in  Table  34  have  been  eliminated  from  further 
study. 


The  remaining  four  "build"  alternatives  are  further  defined 
in  the  supporting  document  describing  the  alternatives  to  be  included  in  this 
environmental  impact  statement.  These  alternatives  along  with  the  "no-build" 
alternative  constitute  the  group  of  alternatives  which  have  been  analyzed  and 
evaluated  in  subsequent  phases  of  the  study  and  presented  in  this  Draft 
Environmental  Impact  Statement.  These  are  identified  as: 

Alternative  1  -  Cheat  Mountain-Shavers  Fork 
Alternative  2  —  Cheat  Mountain 
Alternative  3  —  Back  Allegheny  Mountain 
Alternative  4  -  Shavers  Fork 
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CONSISTENCY  OF  ALTERNATIVES  WITH  ESTABLISHED  CRITERIA 
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VERY  CONSISTENT  INCONSISTENT 


B.  DESCRIPTION  OF  BUILD  ALTERNATIVES 


The  four  proposed  alternatives  have  been  divided  into  eight  (8)  segments 
(A-H)  for  detailed  description.  These  segments  are  basically  consistent  with 
the  original  segments  identified  in  the  FHWA  Corridor  Study  Report.  The  four 
alternatives  have  undergone  a  number  of  location  refinements  during  the  current 
study.  The  final  proposed  alternatives  for  the  extension  are  summarized  as 
follows; 


ALTERNATIVE 

DESIGNATION 

SEGMENTS 

LENGTH 

1 

Cheat  Mt. -Shavers  Fork 

A, 

B, 

G, 

C 

38.91  miles 

2 

Cheat  Mountain 

A, 

D, 

C 

35.20  miles 

3 

Back  Allegheny  Mountain 

A, 

B, 

E, 

H 

39.84  miles 

4 

Shavers  Fork 

A, 

B, 

E, 

F 

34.78  miles 

1.  Design  Criteria 

The  design  criteria  were  recommended  by  Region  15  of  the  FHWA  in 
its  Corridor  Study  Report.  Some  of  these  design  criteria  have  been  modified 
in  certain  instances  in  the  current  study  to  reduce  or  eliminate  excessive 
landscape  alterations.  The  modifications  include  lowering  the  design  speed 
to  30  mph  with  a  corresponding  maximum  degree  of  horizontal  curvature  Increased 
to  23.0  .  The  design  criteria  are  utilized  for  the  proposed  alternatives  listed 
on  Table  35.  A  typical  cross-section  for  the  proposed  roadway  is  shown  on  Figure  4C. 

2 .  Location  Refinement  Methodology 

U.S.  Geological  Survey  topographic  maps,  enlarged  from  a  1*'=2,000' 
scale  to  a  1*’=500’  scale  and  printed  on  mylar  base  material  were  used  as  the 
basic  study  maps  for  the  presentation  of  the  alternatives.  Utilizing  the 
design  criteria,  the  alternatives  were  refined  and  plotted  on  this  mapping. 

These  alternatives  were  further  refined  during  the  course  of  their  development 
in  response  to  comments  resulting  from  reviews  of  earlier  versions  of  the 
alternatives.  When  the  constraints  of  this  methodology  are  considered,  it  is 
apparent  precise  locations  of  the  alternatives  cannot  be  exactly  established. 

The  methodology  used,  however,  is  thoroughly  adequate  for  comparative  analysis 
of  the  proposed  alternatives,  serving  as  a  basis  for  the  determination  of 
Pi^sliniinary  earthwork,  construction  materials  and  cost  estimates.  This  mapping 
is  also  at  an  adequate  scale  for  many  of  the  related  visual  management,  recrea¬ 
tional  development  planning  and  environmental  studies.  Ultimate  refinements 
for  a  selected  alignment  will  be  made  during  the  final  design  phase. 

3.  Major  Engineering  Features 

Detailed  descriptions,  including  plans  and  profiles,  of  the  engineering 
features  of  each  of  the  four  alternatives  proposed  for  the  construction  of  the 
Highland  Scenic  Highway  have  been  included  in  the  supporting  document  which 
describes  engineering,  construction,  land  acquisition,  visual  management  and 
recreational  development  planning  programs  prepared  for  this  study.  A  summary 
of  major  engineering  features  and  estimated  costs  for  engineering,  earthwork  and 
roadway,  drainage  and  structure  construction  costs  are  included  on  Table  36. 

The  summary  provides  comparisons  of  roadway  lengths,  curvature,  grades  and 
excavation  volumes  as  well  as  the  estimated  costs  for  all  engineering  and 
construction  needed  for  each  proposed  alternative. 
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TABLE  35 


RECOMMENDED  DESIGN  CRITERIA 


1.  Design  Speed 

2.  Design  Vehicle 

3.  Stopping  Sight  Distance 

a.  Desirable 

b.  Minimum 

4.  Number  of  Lanes 

5.  Lane  Width 

6.  Minimum  Passing  Sight  Distance 

7.  Horizontal  Alignment 

a.  Maximum  Degree  of  Curve 

b.  Minimum  Length  of  Curve 

c.  Maximum  Superelevation 

d.  Minimum  Tangent  Length  Between 

Curves  in  Opposite  Direction 

e.  Minimum  Superelevation  Transition 

L,  LI,  and  L2  are  minimum  length  of 
Spiral  curves  were  not  used  in.  this 
the  final  alignment. 


40  mph  (30  mph  minimum) * 
Bus 

300  ft. 

275  ft. 

2  (1  each  direction) 

12  ft.  (11  ft.  minimum) 
1,500  ft. 


12.5  (40  mph)  &  23.0  (30  mph)* 
L  +  50  ft. 

0.08  ft. /ft. 

LI  +  L2 

2 

Min.  Length  of  Runoff 
for  spiral  curve 

superelevation  transitions, 
study,  but  will  be  added  to 


8.  Vertical  Alignment 

a.  Maximum  Grade  8%  (9%  for  less  than  500  ft.) 

b.  Vertical  Curve  Length 

1.  Crest  Desirable  A  x  65  ft. 

Minimum  A  x  55  ft. 

2.  Sag  Desirable  A  x  60  ft. 

Minimum  Ax  55  ft. 

A  is  the  algebraic  difference  of  the  two  intersecting  grade  lines. 

9.  Horizontal  Clearance  (Minimum) 


a. 

Edge  of  Pavement  to  Obstruction 

8  ft. 

b. 

Edge  of  Lane  to  Bridge  Rail 

8  ft. 

Vertical  Clearance  (Minimum) 

a. 

Scenic  Highway 

14.5 

ft. 

b. 

Cross  Road 

14.5 

ft. 

c. 

Railroad 

23.0 

ft. 

*30  mph  design  speed  and  23.0  maximum  degree  of  horizontal  curvature  utilized  in 
places  to  avoid  excessive  landscape  alteration. 
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TABLE  36 


SUMMARY  OF  MAJOR  ENGINEERING  FEATURES  FOR 
SELECTED  ALTERNATIVES 


DESCRIPTION 

ALTERNATIVES 

1 

2 

3 

4 

CHEAT  MT.- 
SHAVERS  FORK 

CHEAT  MT. 

BACK  ALLEG. 
MT. 

SHAVERS  FORK 

LENGTH 

L.F. 

205,450 

185,850 

210,380 

183,630 

MILES 

38.9 1 

35.20 

39.84 

34.78 

PERCENT 

OF 

HORIZONTAL 

CURVATURE 

0®00'-4®00' 

33 

30 

35 

34 

4®30'-8®00’ 

30 

28 

31 

33 

8®30'-l2®30' 

24 

31 

22 

20 

l3®00»-23®00' 

I3 

II 

12 

13 

LENGTH  OF 
GRADES 

IN  MILES 

UNDER  4^ 

26.04  (67?t) 

22.93  (65^) 

22.99  (58^) 

26.83  (77^) 

^%-%% 

I2.47  (32?J) 

11.55  (33Y«) 

16.33  (41^) 

7.55  {22%) 

OVER  0% 

0.40  (I9() 

0.72  (2^) 

0.52  {\%) 

0.40  (l?() 

COST  OF  MAJOR 

DRAINAGE  STRUCTURES 

$  320,000 

$  223,000 

$  228,000 

$  552,000 

NUMBER  OF  GRADE  - 
SEPARATION  STRUCTURES 

I 

1 

0 

1 

COST  OF  GRADE  - 
SEPARATION  STRUCTURES 

$  960,000 

$  960,000 

0 

$  1,280,000 

QUANTITY  OF 

EXCAVATION  (C.Y.) 

4,701,900 

4,667,000 

3,248,200 

3,017,200 

ESTIMATED  CONSTRUCTION 

COST  (  INC.  STRUCTURES  ) 

$38,265,000 

$35,474,000 

$  33,841,000 

$  32,068,000 

ENGINEERING  & 

CONTINGENCY  COSTS  {10%) 

$  3,826,000 

$  3,547,000 

$  3,384,000 

$  3,207,000 

TOTAL  CONSTRUCTION  & 
ENGINEERING  COSTS 

$  42,091,000 

$  39,021,000 

$  37,225,000 

$  35,275,000 
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4.  Management  Programs 


Each  of  the  four  alternatives  proposed  for  the  extension  of  the 
Highland  Scenic  Highway  can  be  constructed  in  accordance  with  the  engineering 
design  criteria  established  for  these  alternatives.  Each  of  these  alternatives 
is  also  feasible  within  the  physical  constraints  imposed  by  the  study  area  from 
the  engineering  point  of  view.  The  ability  of  each  alternative  to  conform 
to  the  National  Forest  management  objectives  for  the  area  is,  however,  of  major 
importance  in  the  selection  of  the  alternative  to  be  recommended  for  construction. 

A  major  objective  for  the  study  area  is  the  acquisition  of  lands  and 
mineral  interests,  now  privately-owned,  by  the  Federal  government  for  a 
scenic  corridor  forest  management  unit,  extending  into  the  Upper  Shavers  Fork 
area,  with  the  scenic  highway  as  an  integral  part  of  the  unit.  Land  acquisi¬ 
tion  programs  have  been  established  for  each  alternative.  These  land  acquisi¬ 
tion  proposals  were  based  primarily  on  measures  to  preserve  and  enhance  the 
scenic  quality  of  the  area  as  viewed  from  each  of  the  proposed  highway 
alternatives.  Consideration  of  other  factors  are,  however,  necessary  in  fully 
determining  the  land  acquisitions  for  each  proposed  alternative.  The  other 
factors  considered  include  recreational  development  planning,  reclamation 
programs  and  the  preservation  of  the  water  quality  of  the  area's  waterways, 
especially  Shavers  Fork. 

Each  alternative  thus  includes  associated  acquisition  and  recrea¬ 
tional  development  management  programs  as  integral  components.  The  four 
alternatives  and  their  management  programs  are  shown  on  Figures  20A  through  20M. 

a.  Acquisition  Programs 

The  Federal  Aid  Highway  Act  of  1973,  which  authorizes  the 
Highland  Highway,  stipulates  in  Section  161(h)  that  "Construction  shall  not 
be  initiated  within  the  Upper  Shavers  Fork  watershed  until  the  Forest  Service 
has  acquired  sufficient  lands  and  interests  in  lands  (including  mineral  rights) 
in  such  watershed  to  assure  an  adequate  scenic  corridor  for  the  Highland  Scenic 
Highway  and  control  of  water  quality  in  Shavers  Fork."  These  acquisition  pro¬ 
grams  are  recommended  as  the  minimum  needed  to  meet  the  goals  established  by 

the  authorizing  legislation.  Quantity  of  land  (in  acres)  (See  Table  44) 
included  in  the  acquisition  program  for  each  alternative  are: 

Alternative  1  =  36,778  acres  Alternative  3  =  50,254  acres 

Alternative  2  =  37,247  acres  Alternative  4  =  41,017  acres 

(1)  Land  Acquisition  Criteria 

The  criteria  for  acquisition  of  lands  and  interests  in 
lands  have  been  developed  which  relate  to  the  construction  of  each  of  the 
proposed  alternatives  and  to  the  recreation  and  visual  management  goals  and 
objectives  defined  in  the  1973  Federal  Aid  Highway  Act.  The  criteria  has 
also  been  refined  during  the  coordination  and  consultation  process  which  was 
an  integral  part  of  the  development  of  the  alternatives.  Table  37  summarizes 
these  criteria. 
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(2)  Lands  for  Construction  Right-of-Way  of  Highways  and  Recreation 

Areas 


For  the  construction  of  any  of  the  build  alternatives,  a 
1,000  foot  band,  500  feet  each  side  of  the  centerline,  should  be  acquired  in 
fee  for  both  surface  and  mineral  rights.  The  1,000  foot  right-of-way  is  wide 
enough  to  accommodate  the  most  extensive  cuts  and  fills  required  for  the 
roadway  and  will  accommodate  construction  of  the  recreation  areas  identified 
as  essential  for  the  recreational  development  programs.  Lands  within  50  feet 
of  the  centerline  of  interpretive  trails  should  also  be  acquired  in  fee. 

The  1,000  foot  corridor  also  facilitates  the  achievement 
of  the  visual  quality  objectives  in  the  area  by  providing  an  adequate  area  for 
complete  visual  control  of  the  foreground  and  for  indirect  visual  control  of  the 
middleground  and  background.  Indirect  control  over  the  area  which  can  be  seen 
can  be  exercised  by  altering  the  height  of  vegetation  and  its  distance  from  the 
road  or  recreation  area.  Indirectly,  selective  control  of  the  adjacent  vegetation 
can  expose,  highlight,  or  buffer  views. 

(3)  Lands  Requiring  Rehabilitation/ Reclamation 

Outside  of  the  1,000  foot  band  providing  the  right-of-way 
and  within  an  area  immediately  and  obviously  visible  to  the  moving  motorist 
or  from  overlooks,  some  strip-mined  areas,  specifically  near  White  Top,  have 
not  been  adequately  rehabilitated  by  the  present  owner  or  leaseholder. 

Currently,  regulations  of  the  Office  of  Surface  Mining,  U.  S.  Department  of 
the  Interior,  require  adequate  restoration  of  strip-mined  areas.  These  lands 
must  be  restored  to  their  original  contours  and  planted  to  avoid  erosion.  The 
surface  mining  at  White  Top  was  done  before  the  current  regulations  came  into 
being  and  these  areas  are  not  subject  to  the  requirements  for  restoration  to 
the  current  standards.  To  assure  rehabilitation  of  this  area  to  a  compatible 
visual  quality  with  adjacent  areas,  it  is  recommended  that  the  Forest  Service 
acquire  these  land,  as  appropriate  for  each  alternative,  in  fee  and  provide 
for  their  reclamation  as  a  part  of  the  project  to  extend  the  Highland  Scenic 
Highway.  These  surfaced  mined  areas  are  recommended  for  fee  acquisition  because 
of  the  extent  of  reclamation  work,  grading  and  planting  which  is  necessary. 

The  purchase  of  easements,  for  the  complete  reclamation  of  the  mined  areas  is 
considered  to  be  as  expensive  as  fee  acquisitions  and  it  is  unlikely  reclama¬ 
tion  under  an  agreement  for  an  easement  would  accomplish  as  expeditiously  as  it 
would  if  the  Forest  Service  acquired  the  land  in  fee  and  reclaimed  it.  The 
proposed  rehabilitation  areas  for  each  alternative  are  delineated  on  Figure  20 
with  an  ”r". 


(4)  Other  Lands  Visible  from  Highway  and  Overlooks 

Scenic  easements  are  proposed  for  land  outside  of  the 
1,000  foot  construction  right-of-way  and  for  which  fee  acquisition  has  not 
been  proposed  to  aid  in  reclamation.  These  lands  are  normally  within  the 
middleground  (3-5  miles)  as  defined  by  U.S,  Forest  Service  Visual  Management 
Systems  definitions . 6 2xhese  lands,  which  are  indicated  on  the  drawings  in 
Figure  20,  are  immediately  and  obviously  visible  to  the  moving  motorist  and 
from  overlooks.  These  lands  are  of  the  "A"  variety  class  as  defined  by 
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6  2 

U.S.  Forest  Service  definitions,  or  are  critical  components  of  the  viewed 
area.  Acquisition  of  land  by  scenic  easements  assures  the  goals  for  the 
highway  and  visual  quality  objectives  are  achieved  at  a  cost  considerably 
less  than  that  for  fee  acquisition.  These  costs  are  estimated  to  be  75-90% 
of  costs  for  fee  acquisition. 

The  objective  of  the  easement  program  is  to  acqviire  the 
"development  rights"  of  the  land  while  allowing  it  to  remain  in  private 
ownership.  Easement  control  would  essentially  maintain  the  aesthetic  qualities 
that  now  exist.  Since  ownership  of  all  land  rights  are  not  needed  to  maintain 
these  qualities,  only  specific  rights  would  be  Included  in  the  easement. 

(5)  Exceptions 

There  were  exceptions  to  the  criteria  in  the  delineation  of 
the  acquisition  programs  for  the  alternatives  shown  in  Figure  20.  Lands  that 
would  be  difficult  or  very  costly  to  control  visiaally  were  not  included  in  the 
easement  areas.  These  exceptions  include  some  lands  along  U.  S.  Route  219  where 
there  are  existing  or  potential  development  areas.  Areas  viewed  from  certain 
overlooks  provide  expansive  panoramas  that  extend  well  beyond  the  middleground, 
rendering  visual  management  control  of  the  entire  area  infeasible.  These  areas 
have  also  been  considered  as  exceptions  and,  in  these  cases,  the  easement  areas 
have  been  minimized  and  located  close  to  the  highway. 

(6)  Determination  of  Visual  Quality  Objectives 

6  2 

The  National  Forest  Landscape  Management  System  has  been 
applied  as  an  aid  in  determining  management  guidance  for  lands  within  the 
scenic  easements.  Using  this  procedure,  areas  identified  with  a  sensitivity 
level  of  "1",  in  the  foreground  and  middleground  distance  zones,  and  A  and  B 
landscape  variety  classes  yield  retention,  "R",  and  partial  retention,  "PR", 
visual  quality  objectives.  Areas  identified  within  these  visual  quality 
objectives  are  indicated  on  Figure  20.  The  retention  objective  provides  for 
management  activities  which  are  not  visually  evident,  while  the  partial  reten¬ 
tion  provides  for  those  ag^ivities  that  remain  visually  subordinate  to  the 
characteristic  landscape.  These  activities  are  further  defined  in  Table  38. 
Although  easement  areas  would  set  limitations  on  some  activities,  additional 
ones  would  become  available.  The  overall  conqjatability  of  acquired  lands  and 
interests,  with  the  scenic  highway,  would  be  consistent  with  the  Monongahela 
National  Forest  multiple  use  concept. 

b .  Recreational  Development  Planning  Program 

The  initial  actions  in  the  formulation  of  the  recreational  develop¬ 
ment  planning  program  consisted  of  identifying  potential  recreational  activity 
needs  that  would  be  associated  with  the  proposed  highway  and  Inventorying 
potential  scenic  overlooks,  picnic  areas,  trails,  and  campgrounds.  The  initial 
effort  to  develop  recreational  plans  consisted,  first,  of  locating  areas  which 
were  environmentally  suitable  for  the  potential  development  of  various  recrea¬ 
tional  activities;  and,  second,  preparing  potential  future  recreational  oppor¬ 
tunities  plan  for  each  proposed  alternative.  Originally,  two  future  recreational 
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TABLE  38 


CONTENT  OF  SCENIC  EASEMENTS 
UTILIZING  THE  LANDSCAPE  MANAGEMENT  SYSTEM 


Visual 

Quality 

Composite  Criteria  Objective  Definition/Permitted  Activities 


fg  lA,  fg  IB,  rag  lA  Retention  (R) 


Provides  for  management  activities  which 
are  not  visually  evident.  Management 
activities  should  be  accomplished  either 
during  or  immediately  after  construction. 
Management  methods  include  seeding,  hand 
planting  of  large  trees,  painting,  etc. 
Permitted  activities  include: 


Logging  -  if  tree  removal  clearings  are 
not  evident 

Ski  Slopes  -  if  planted  to  conform  to 
color,  line,  texture  of  surrounding 
area. 

Roads  -  if  limited  in  width  and  following 
natural  contours  so  as  not  to  be  visually 
evident  from  scenic  highway. 

Mining  -  deep  mines,  if  successfully 
camouflaged. 

Trails  - 

Other  -  any  activity  which  would  not  pro¬ 
duce  landscape  changes  visually  evident 
from  scenic  highway. 


mg  IB  Partial  Provides  for  management  activities  which 

Retention  (PR)  remain  visually  subordinate  to  the  charac¬ 
teristic  landscape.  Management  activities 
should  be  accomplished  within  one  year 
after  construction. 

Permitted  activities  include: 

Logging  -  if  irregularly  shaped  clear  cuts. 

Mining  -  deep  mines  only 

Ski  Slopes  - 

Roads  - 

Trails  - 

Structures  -  buildings,  towers,  dams,  parking 
lots,  etc.  as  long  as  design  repeats  form, 
color,  or  texture  common  to  character  of  land¬ 
scape. 
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opportunity  plans  were  developed  for  each  highway  alternative  -  a  high  intensity 
plan  and  a  low  intensity  plan.  The  difference  between  the  two  intensity  levels 
is  the  number,  size  and  type  of  activities  proposed  in  each  plan. 

The  coordination  and  consultation  process  that  has  been  ongoing 
throughout  the  course  of  the  study,  together  with  futher  recreational  demand 
analysis,  revealed  that  the  opportunities  presented  in  these  original  concepts, 
even  the  low  intensity  plans,  were  much  more  extensive  than  those  initially 
needed  for  user  enjoyment  of  the  highway.  From  this  original  effort,  the 
recreational  opportunities  essential  to  the  user's  enjoyment  of  the  highway 
were  selected  and  modified  for  presentation  with  the  appropriate  highway  alter¬ 
native.  These  essential  elements  are  described  in  the  following  discussions 
and  are  shown  on  Figure  20.  The  actual  recreation  developments  to  be  provided 
with  the  selected  alternative  would  be  located  and  designed  for  consistency  with 
the  Recreation  Opportunity  Spectrum  (ROS)  classes  which  will  be  determined  for 
the  various  portions  of  the  proposed  highway  when  the  Forest  Land  and  Resource 
Management  Plan  is  completed  (See  Section  V.B.I.). 

There  are  numerous  natural  and  man-made  elements  throughout  the 
study  area  offering  excellent  opportunities  for  scenic  vistas  and  interpre¬ 
tive  planning  facilities.  A  set  of  recreational  opportunities  has  been  pro¬ 
vided  for  each  proposed  alternative  which  makes  many  points  of  interest  visually 
accessible.  The  development  of  the  proposed  recreation  programs  has  been 
focused  on  those  activities  considered  to  be  necessary  for  user  enjoyment  of 
the  highway.  Information  on  several  other  scenic  roadways  with  characteristics 
similar  to  the  Highland  Scenic  Highway  was  collected  and  analyzed  to  aid  in 
determining  the  appropriate  types,  sizes  and  locations  of  recreational 
facilities  for  the  alternatives.  This  information  is  shown  in  Table  39. 

The  activities  included  in  the  proposed  recreation  programs  are 
scenic  overlooks,  picnic  areas,  interpretive  trails  and  an  optional  bikeway.  Proto¬ 
typical  designs  of  these  facilities  are  shown  in  Figures  21-23.  Investigations 
into  the  demand  for  campground  development,  as  a  necessary  element  for  user 
enjoyment  of  the  highway.  Indicated  that  campground  development  was  not  justified 
as  essential.  Development  of  campgrounds  had  been  considered  during  the  development 
of  the  original  recreational  development  plans  and  remains  a  recommended  objective 
for  future  land  utilization  in  the  study  area.  It  is  considered,  however,  that  the 
development  of  campgrounds  may  be  more  effectively  accomplished  by  the  State  of 
West  Virginia  or  private  means.  The  investigations  previously  undertaken  relating 
to  potential  campground  locations  may  provide  guidance  to  further  development  of 
the  area  and  is  available  through  the  Forest  Service. 

(1)  Scenic  Overlooks 

Natural  features  such  as  the  knobs  along  Cheat  and  Back 
Allegheny  Mountains;  the  rich  vegetation  including  the  red  spruce  stands  not 
seen  in  many  other  places  in  the  eastern  United  States;  and  the  headwaters  of 
Shavers  Fork  present  the  viewer  with  a  graphic  impression  of  the  scenic  grandeur 
of  the  area.  Man's  influence  through  his  utilization  of  this  environment  also 
can  be  readily  identified.  Indications  of  past  timber  harvesting  and  mining 
activities,  recreational  development,  locations  of  historic  significance  and 
other  uses  of  the  forest  land  are  apparent  throughout  the  study  area. 
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TABLE  39 


SELECTED  RECREATION  INFORMATION  -  SCENIC  HIGHWAYS 


RIcKarf  R.  Rutaal 1 
Scanl'  Hlfhtray 

Ta 1 1 adcfa 
Scenic  Drive 

Talloana 

Scenic  Drive 

Tel lache  RIalna 
Robb  1 navi  lie  Rd 

Slue  RIdfa 

Rarkway 

Skyline  Drive 

lec«tlen 

OtattaheocKa  NT 
Caorf la 

Talledepa  NT 
Alabaoa 

Ouachita  NT 
Arb/Okla 

Cherokee  Nf 
Tenn/N.C. 

VA/N.C. 

Shenandoah  NR 

VIrf Inia 

laitflh 

IS  olla*  (IS  ol. 

In  NT) 

20  ol.  built 
70- 7A  ollet 
planned 

(4  ollaa 

20  ol.  open(Tann) 
17  "  planned(NC) 

*45  ollet 

105  ollaa 

Ovcrlooki 

Total  nwabar 

Ratio  to  ol loaf a 

Rarhlnf  caoacltr 

S-IO 

111  ol. 

1  larfoOS-RO) 
Othora  S-IO 

4-7 

1 i)  ol . 

4-10 

IS  now  (22- 
2)  ultlo.) 
ItJ  -  111.* 
ol . 

4 

liJ.J  ol. 

5  cart  at  3 

ID  cart  at  3 

14  najor 

70  ♦ 

1:1.5  ol. 

5-10  for  ooati 
a  few  Mich  larpar 

RIcnIc  Araat 

Nona 

Hone 

(State  Rarb 
nearby) 

2(I-M  on'lta; 
1-5  uolta) 

1  oora  plan¬ 
ned 

Nona 

1  plannad  (4-S 
unita;  10  car 
parklnf) 

15  Rlue  Dltet 
at  caop- 
froundt 

S  (20-50  unita 
each) 

CaffroanRi 

Hons 

Nona 

1  (24  unita) 

1  (125  unita; 
oxpantlon  plan¬ 
ned) 

5  (Rlua  3 
lodfea) 

3  larfo;  2  aaall 

NIhInf  Trail 

Appalachian  Trail 

1  olio  trail  to 
fall  a 

1  -  parallel 
to  acanic 
driva 

)  Interpret- 
Ivo  tralla 

1  to  teanic  area 

*00  ollaa 
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The  locations  of  the  proposed  scenic  overlooks  have  been 
sited  to  take  advantage  of  the  visual  quality  and  interpretive  opportunities 
relative  to  each  of  the  proposed  alternatives.  A  number  of  scenic  overlooks 
have  been  provided  along  the  completed  adjacent  section  of  the  Highland  Scenic 
Highway  with  more  in  the  planning  stage.  These  existing  scenic  overlooks  are 
listed  below  with  their  distances  from  the  intersection  with  U.  S.  Route  219  - 
the  point  at  which  the  proposed  portion  of  the  highway  meets  the  completed 
section : 

Facility  Distance  from  U.S.  Route  219 


Red  Lick  Overlook  2.5  mi. 
Little  Laurel  Overlook  5.5  mi. 
Little  Spruce  Overlook  14.0  mi. 
Big  Spruce  Overlook  16.5  mi. 
Cranberry  Glades  Overlook  18.0  mi. 


The  number  of  scenic  overlooks  along  the  proposed 
alternatives  for  the  extension  of  the  Highland  Scenic  Highway  range  from  11 
to  15,  with  distances  between  scenic  overlooks  averaging  between  3.1  to  2.6 
miles.  This  distribution  and  spacing  is  consistent  with  that  existing  and 
proposed  along  the  completed  section.  These  ranges  also  correspond  positively 
to  the  other  scenic  highways  investigated  as  shown  in  Table  39. 

A  typical  scenic  overlook,  as  shown  in  the  Prototypical 
Design  in  Figures  21  and  22,  includes  parking  for  10  to  15  automobiles  and 
2  to  3  recreation  vehicles.  Viewing  orientation  and  overlook  siting  depends 
on  the  particular  vantage  point  for  the  scene  viewed.  Viewing  areas  may  be 
oriented  directly  toward  the  desired  view;  or  if  increased  elevation  is  re¬ 
quired  and  available,  a  reverse  orientation  may  be  used  with  the  viewing  area 
sited  to  look  back  over  the  roadway  to  achieve  the  desired  view.  Each  scenic 
overlook  includes  a  concrete  walk  and  curb,  information  kiosk  or  signage,  benches 
and  trash  receptacles.  Wooden  barriers,  or  fencing,  approximately  two  feet 
in  height,  would  be  provided  as  needed  for  protection  along  steep  slopes  or 
at  other  locations  where  entry  should  be  discouraged.  The  facilities  at  the 
scenic  overlooks  would  be  designed  to  permit  their  use  by  the  handicapped. 

(2)  Picnic  Areas 


Based  on  the  number  of  people  anticipated  to  use  the 
extension  of  the  Highland  Scenic  Highway,  it  is  recommended  that  picnic  areas 
be  incorporated  into  the  construction  of  the  highway.  There  is  a  picnic  area 
located  at  the  Red  Lick  Overlook,  2.5  miles  from  U.  S.  Route  219  along  the 
completed  adjacent  section  of  the  scenic  highway.  The  investigations  into  the 
frequency  of  picnic  areas  of  other  scenic  highways  indicate  that  one  picnic 
area  is  provided  approximately  every  20  miles  (see  Table  39)  which  has  been 
established  as  a  standard. 

Two  or  three  picnic  areas,  each  combined  with  a  scenic 
overlook  area,  have  been  included  for  each  of  the  proposed  alternatives. 
Prototypical  design  is  shown  in  Figure  23.  The  proposed  picnic  areas  provide 


I  V-16 


parking  for  five  to  ten  automobiles  and  two  or  three  recreation  vehicles,  10 
to  15  picnic  sites,  located  in  cleared  and  grubbed  areas,  each  having  a  picnic 
table,  upright  barbecue  pit,  and  trash  receptacle.  A  restroom  facility  is 
proposed  at  each  picnic  area  with  water  available  as  well. 

(3)  Interpretive  Trails 

Interpretive  planning  in  the  National  Forest  has  the  major 
goal  of  increasing  the  awareness  of  visitors  through  orientation  and  inter¬ 
pretation  of  natural  and  cultural  history,  and  the  principles  of  management 
related  to  natural  resources.  Interpretive  facilities  can  be  located  at 
areas  viewed  by  motorists,  or  they  can  be  designed  to  be  accessible  by  foot. 
Although  the  scenic  overlooks  proposed  with  each  of  the  alternatives  are 
actually  interpretive  facilities,  additional  unique  opportunities  to  enrich 
the  educational  experience  can  be  provided  by  the  creation  of  Interpretive 
trails.  Numerous  interpretive  facilities  have  already  been  designed  and 
constructed  throughout  the  Monongahela  National  Forest.  These  facilities 
include : 


Existing  Facilities 


Cranberry  Mountain  Visitor  Center 
Seneca  Rock  Visitor  Center 
Gaudineer  Scenic  Area  Trail 
Cranberry  Glades  Walk 
Plant  Kingdom  Trail 
Beaver’s  Tail  Braille  Trail 


Whispering  Spruce  Trail 
Northland  Loop  Trail 
Gatewood  Resource  Management  Trail 
Seneca  Interpretive  Trail 
Allegheny  Historical  Cabin 


A  number  of  potential  interpretive  themes  or  focal  points 
have  been  identified  as  opportunities  for  the  design  of  interpretive  trails 
as  part  of  the  study.  These  have  been  selected  as  natural  or  manmade  elements 
which  may  heighten  the  visual  experience  of  the  Forest  visitor: 


Natural  Elements 
Shavers  Fork 

High  Elevation  Spruce  Stands 
Saddle  at  Thorny  Flat 
Back  Allegheny  ^fountain 
Various  Knobs  and  Terrain 
Features 


Manmade  Elements 

Strip  Mining  Activity 
Timbering  Practices 
Town  of  Spruce 
Cass  Scenic  Railroad 
Western  Maryland  Railroad  - 
Major  RR  Cut 
Snowshoe  Resort 


Each  of  these  interpretive  elements  can  be  made  access¬ 
ible  from  one  or  more  of  the  proposed  highway  alternatives.  The  trail  loca¬ 
tions  originate  at  scenic  overlooks  to  facilitate  cost  effectiveness  and 
ease  of  construction.  A  typical  trail  may  be  approximately  five  feet  wide. 
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cleared  and  grubbed,  with  interpretive  signage  and  benches  at  strategic  loca¬ 
tions.  The  trails  associated  with  the  proposed  alternatives  range,  in  length, 
from  one  to  six  miles.  Many  of  the  Interpretive  trails  can  be  located  on 
existing  trails,  or  other  easily  accessible  grades.  Portions  of  the  trails 
with  easily  accessible  grades  can  be  improved  and  surfaced  adequately  for  use 
by  wheelchairs  and  other  people  with  mobility  restrictions. 

(4)  Bikeway 

As  part  of  the  overall  recreational  planning  effort,  the 
incorporation  of  a  biking  lane  would  be  evaluated  for  pros  and  cons.  The 
bikeway's  anticipated  use,  proposed  design  criteria,  relationship  to  other 
facilities,  anticipated  effects  on  excavation,  environmental  impacts,  and 
costs  would  be  evaluated  before  a  final  decision  is  made  to  include  it. 

The  proposed  biking  lane  can  be  located  adjacent  to  the  roadway  and  should 
be  approximately  ten  feet  wide.  Prototypical  designs  for  the  proposed 
biking  lane  are  included  in  Figure  23.  The  bikeway  would  provide  for 
two-directional  travel. 

(5)  Summary  of  Recreational  Development  Programs 

A  proposed  recreational  development  planning  program  has 
been  prepared  for  each  of  the  proposed  alternatives.  The  recreational  sites 
selected  for  each  alternative  are  identified  by  type  on  Tables  40  through  43 
with  comments  discussing  their  interpretive  significance.  The  locations  of 
the  selected  recreational  sites  can  be  identified  on  the  appropriate  drawings 
included  in  Figures  20A  through  20M. 

5 .  Characteristic  Landscapes 

The  characteristic  landscape  through  which  the  alternatives  extend  is 
defined  as  the  overall  inqjression  created  by  the  unique  combinations  of  visual 
features,  including  land  form,  vegetation,  water,  and  man-made  elements.  These 
features  can  be  described  in  terms  of  four  elements  (form,  line,  color,  and 
texture)  which  compete  for  dominance  in  any  landscape. 

Most  of  the  study  area  lies  just  west  of  the  Allegheny  front  in  the 
Allegheny  Plateau  Physiographic  Province  which  is  highly  dissected  and  forms 
a  panorama  of  steep,  rugged  mountains  separated  by  narrow  valleys.  The  drainage 
pattern  is  typically  dendritic  consisting  of  numerous  winding  streams. ^  In  the 
northern  portion  of  the  study  area,  the  Shavers  Fork  drainage  basin,  the  land¬ 
scape  is  dominated  by  the  Cheat  and  Back  Allegheny  Mountain  ridges  with  rounded 
and  knobby  mountain  caps  between  these  ridges,  and  the  Shavers  Fork  valley  which 
is  narrow  and  V-shaped.  The  mountain  knobs  and  ridges  dominate  the  landscape 
with  strong  elements  of  form,  while  their  tops  and  the  Shavers  Fork  present 
curvilinear  elements.  To  the  east.  Back  Allegheny  Mountain  slopes  sharply  to 
the  Greenbrier  River  valley.  Some  cleared  areas  of  agricultural  and  residential 
land  uses  exist  near  Back  Mountain  Road  which  parallels  Back  Allegheny  Mountain 
about  one-half  mile  to  the  east  of  its  ridge.  These  areas  provide  some  pleasing 
variety  in  the  landscape.  To  the  west.  Cheat  Mountain  slopes  gradually  into  the 
Tygart  River  Valley.  Some  cleared  areas  of  agricultural  and  residential  land 
uses  exist  on  the  lower  slopes  and  provide  variety  in  the  landscape. 
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TABLE  40 

RECREATION  DEVELOPMENT  PLAN 

ALTERNATIVE  #1  -  Cheat  Mt. /Shavers  Fork;  Segments  A,B,G,C 


LOCATION  FACILITIES_ INTERPRETIVE  ELEMENTS 


1 

Overlook 

Views  to  Clover  Creek,  Cloverlick  Mt.,  Chestnut  Flat 
and  Moffet  Knob. 

2 

Overlook 

Views  to  Warwick  Run,  Buzzard  Ridge  and  Bartow  Top 

3 

Overlook 

Views  to  Clover  Creek,  Gibson  Knob,  and 

Cl  over 1 ick  Mt. 

k 

Overlook 

Views  to  Big  Spring  Fork,  Tallow  Knob,  and 

Cheat  Mt. 

5 

Overlook 

Views  to  Town  of  Cass,  Greenbrier  River  and 
beyond.  Excellent  Long  view  atop  Thorny  Flat. 

6 

Overlook 

Views  to  Snowshoe  Resort,  Cheat  Mt.,  Thorny  Flat, 
and  Shavers  Fork  Headwaters. 

Picnic 

Overlook  combined  with  picnic  area. 

Trail 

Interpretive  trail  using  old  railroad  grade 
to  Shavers  Fork  and/or  top  of  Back  Allegheny 

Mt. 


7  Overlook  Views  to  Shavers  Fork,  Bald  Knob,  Spruce  Forest, 

WMRR  and  Cass  RR. 


Trail 

Interpretive  trail  using  existing  jeep  trail  to 
town  of  Spruce.  Possible  pick-up  for  Cass 

Scenic  RR. 

8 

Overlook 

Views  to  Tygart  Valley  River,  Mace  Knob  Valley 

Mt. ,  Historic  RR  Cut. 

9 

Overlook 

Views  to  Shavers  Fork,  Rocky  Run,  Beech  Flat 

Knob,  Spruce  Forest,  and  WMRR. 

10 

Overlook 

Views;  to  Tygart  Valley,  Valley  Mt.,  Elk  Mt., 

Mingo  Knob,  Rt.  219,  and  County  Li nei ' 'Excetfent 
long  view. 

11 

Overlook 

Views  to  Shavers  Fork,  Beaver  Creek,  Beech  Flat 
Knob,  Spruce  Forest,  and  WMRR 

Trail 

Interpretive  trail  using  existing  jeep  trail  to 
Shavers  Fork. 

12 

Overlook 

Views  to  Conley  Run,  Tygart  Valley  Rt.  219,  and 
Spruce  Forest. 

13 

Overlook 

Views  to  Lambert  Run,  Barton  Knob,  Spruce  Forest 
and  Strip  Mine. 

Picnic 

Overlook  combined  with  picnic  area 

Trail 


Interpretive  trail  using  existing  roadway  and 
Lambert  Run  to  view  Spruce  Forest  and  Strip  Mine. 
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TABLE  41 

RECREATION  DEVELOPMENT  PLAN 


ALTERNATIVE  #  2  -  Cheat  Mt.,  Segments  A.D.C 


LOCATION 

FACILITIES 

INTERPREATIVE  ELEMENTS 

1 

Overlook 

Views  to  Clover  Creek,  Cloverlick  Mt.,  Chestnut 
Flat  and  Moffet  Knob. 

2 

Overlook 

Views  to  Warwick  Run,  Buzzard  Ridge  and  Bartow 

Top 

3 

Overlook 

Views  to  Clover  Creek,  Gibson  Knob,  and  Cloverlick 
Mt. 

k 

Overlook 

Views  to  Big  Spring  Fork,  Tallow  Knob,  Cheat  Mt., 
Thorny  Flat,  and  Spruce  Forest. 

Picnic 

Overlook  combined  with  picnic  area 

5 

Overlook 

Views  to  Tygart  River  Valley,  Mace  Knob,  Rt.  219. 
and  WMRR 

6 

Overlook 

Views  to  Shavers  Fork,  Spruce  Forest,  Town  of 
Spruce,  WMRR,  and  Cass  RR 

Trail 

Interpretive  trail  using  railroad  right  of  way 
from  Historic  railroad  cut  to  town  of  Spruce  and 
Shavers  Fork,  can  continue  for  pick-up  area  to 

Cass  Scenic  RR 

7 

Overlook 

Views  to  Shavers  Fork,^Rocky  Run,  Beech  Flat 

Knob,  Spruce  Forest,  and  WMRR. 

8 

Overlook 

Views  to  Tygart  Valley,  Valley  Mt.,  Elk  Mt. 

Mingo  Knob,  Rt.  219,  and  County  line.  Ex¬ 
cel  lent  long  view. 

9 

Overlook 

Views  to  Shavers  Fork,  Beaver  Creek,  Beech  Flat 
Knob,  Spruce  Forest  and  WWRR. 

Picnic 

Overl^k  combined  with  picnic  area. 

Trail 

Interpretive  trail  using  existing  jeep  trail  to 
Shavers  Fork 

10 

Overlook 

Views  to  Conley  Run,  Tygart  Valley  Rt.  219,  and 
Spruce  Forest. 

11 

Overlook 

Veiws  to  Lambert  Run,  Barton  Knob,  Spruce  Forest 
and  Strip  Mine. 

Picnic 

Overlook  combined  with  picnic  area 

Trail 

Interpretive  trail  using  existing  roadway  along 
Lambert  Run  to  view  Spruce  Forest  and  Strip  Mine. 
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TABLE  42 


RECREATION  DEVELOPMENT  PLAN 

ALTERNATIVE  #3  "  Back  Allegheny  Mt.,  Segments  A,B,E,H 


LOCATION 

FACILITIES 

INTERPRETIVE  ELEMENTS 

1 

Overlook 

Views  to  Clover  Creek,  Cloverlick  Mt.,  Chestnut 

Flat  and  Moffet  Knob. 

2 

Overlook 

Views  to  Warwick  Run,  Buzzard  Ridge  and  Bartow 

Top. 

3 

Overlook 

Views  to  Clover  Creek,  Gibson  Knob,  and  Cloverlick 
Mt. 

i« 

Overlook 

Views  to  Big  Spring  Fork,  Tallow  Knob,  and  Cheat 

Mt. 

5 

Overlook 

Views  to  Town  of  Cass,  Greenbrier  River  and  beyond. 
Excellent  long  views  atop  Thorny  Flat. 

6 

Overlook 

Views  to  Snowshoe  Resort,  Cheat  Mt.,  Thorny  Flat, 
and  Shavers  Fork  Headwaters. 

Picnic 

Overlook  combined  with  picnic  area 

Trail 

Interpretive  trail  using  old  railroad  grade  to 
Shavers  Fork  and/or  top  of  Back  Allegheny  Mt. 

7 

Overlook 

Views  to  Shavers  Fork,  Beech  Flat  Knob,  Spruce 
Forest,  and  WMRR  horseshoe  curve. 

Trai  1 

Interpretive  trail  to  town  of  Spruce.  Possible 
pick-up  area  for  Cass  Scenic  RR 

8 

Overlook 

Views  to  Shavers  Fork,  Second  Fork,  Beech  Flat 

Knob,  Hosterman,  and  Spruce  Forest. 

Picnic 

Overlook  combined  with  picnic  area 

Trail 

Interpretive  trail  atop  Back  Allegheny  Mt.  to 
Overlook  #9 

9 

Overlook 

Views  to  National  Radio  Astronomy  Observatory, 
Greenbrier  River  and  beyond  from  atop  Back 
Allegheny  Mt.  Excellent  long  views. 

10 

Overlook 

Views  to  National  Radio  Astronomy  Observatory, 
Greenbier  River  and  beyond  from  atop  Back 

Allegheny  Mt.  at  Hosterman.  Excellent  long  views. 

11 

Overlook 

Views  to  Shavers  Fork,  First  Fork,  Spruce  Forest 
and  WMRR 

12 

Overlook 

Views  to  Shavers  Fork,  First  Fork  and.  Spruce 
Forest 

13 

Overlook 

Views  to  Greenbrier  River  and  beyond  from  atop 

Back  Allegheny  Mt.  Excellent  long  views. 

Picnic 

Overlook  area  combined  with  picnic  area 

\k 

Overlook 

Views  to  Fish  Hatchery  Run,  Barton  Knob,  Spruce 
Forest;  and  Active  and  Reclaimed  Strip  Mine. 

15 

Overlook 

Views  to  Fish  Hatchery  Run,  Shavers  Fork, 

Spruce  Forest  and  Strip  Mine. 

Trail 

Interpretive  trail  using  existing  roadway  cross 
Cheat  Br.  to  Reclaimed  Strip  Mine. 
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TABLE  43 


RECREATION  DEVELOPMENT  PLAN 

ALTERNATIVE  #4  -  Shavers  Fork;  Segments  A,B,E,F 


LOCATION 

FACILITIES 

INTERPRETIVE  ELEMENTS 

1 

Overlook 

Views  to  Clover  Creek,  Cloverlick  Mt.,  Chestnut 
Flat  and  Moffet  Knob. 

2 

Overlook 

Views  to  Warwick  Run,  Buzzard  Ridge  and  Bartow 

Top 

3 

Overlook 

Views  to  Clover  Creek,  Gibson  Knob,  and  Cloverlick 
Mt. 

4 

Overlook 

Views  to  Big  Spring  Fork,  Tallow  Knob,  and 

Cheat  Mt. 

5 

Overlook 

Views  to  Town  of  Cass,  Greenbrier  River  and 
beyond.  Excellent  long  views  atop  Thorny  Flat. 

6 

Overlook 

Views  to  Snowshoe  Resort,  Cheat  Mt.,  Thorny  Flat 
and  Shavers  Fork  Headwaters. 

Picnic 

Overlook  combined  with  picnic  area. 

Trail 

Interpretive  trail  using  old  railroad  grade  to 
Shavers  Fork  and/or  top  of  Back  Allegheny  Mt. 

7 

Overlook 

Views  to  Black  Run,  Shavers  Fork,  Mace  Knob, 

Cass  RR 

Trail 

Interpretive  trail  using  existing  roadway  to 
Snowshoe  Resort.  Possible  cross  country 
ski ing  route. 

8 

Overlook 

Views  to  Shavers  Fork,  Bald  Knob,  WMRR  horseshoe 
curve. 

Trail 

Interpretive  trail  to  town  of  Spruce  and  Historic 
rai 1  road  cut . 

9 

Overlook 

Views  to  Shavers  Fork,  Rocky  Run,  Beech  Flat  Knob, 
Spruce  Forest,  and  WMRR. 

10 

Overlook 

Views  to  Shavers  Fork,  Ward  Knob,  Spruce  Forest, 
and  WMRR.  * 

n 

Overlook 

Views  to  Shavers  Fork,  First  Fork,  Spruce  Forest, 
and  WMRR 

Picnic 

Overlook  combined  with  picnic  area. 

12 

Overlook 

Views  to  Shavers  Fork,  Lambert  Run,  Barton  Knob, 
Spruce  Forest,  and  Strip  Mine. 

Trail 

Interpretive  trail  using  existing  roadway  along 
Lambert  Run  to  view  Spruce  Forest  And  Strip  Mine. 
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Most  of  the  land  area  within  the  Shavers  Fork  basin  is  forest  covered 
with  deciduous  and  non— deciduous  (spruce)  trees.  This  produces  a  fairly  uniform 
texture,  however,  timber  harvesting  has  resulted  in  disturbances  in  this  uniform 
texture  and,  in  fact,  unacceptable  modifications  (large  clearcut  areas)  in  some 
cases.  The  presence  of  the  spruce  varies  landscape  colors  and  texture  in  seasons, 
other  than  summer.  The  deciduous  trees  provide  outstanding  color  to  the  land¬ 
scape  in  the  fall  months. 

Aside  from  timber  harvesting  activity,  coal  mining  is  another  human 
activity  in  the  Shavers  Fork  that  significantly  affects  the  characteristic 
landscape.  Strip  mines,  haul  road,  and  loading  facilities  are  all  evident, 
particularly  in  the  northern-most  portion  of  the  study  area.  Strip  mines, 
in  particular,  has  resulted  in  unacceptable  modifications  of  landscape.  The 
Western  Maryland  Railroad,  another  man-made  element  in  the  landscape,  parallels 
the  Shavers  Fork,  and  adds  to  the  strength  of  the  linear  element  provided  by 
the  stream  and  coal  and  timber  haul  roads  along  it. 

The  Showshoe  Ski  Resort  and  Cass  Scenic  Railroad  present  additional 
man-made  elements  in  the  characteristic  landscape  within  the  Shavers  Fork 
drainage  basin.  The  ski  slopes,  lifts,  and  railroad  present  elements  of  line 
in  the  landscape. 

South  of  the  Shavers  Fork  area,  the  topography  is  more  irregular. 
Distinctive  land  forms  include  Tallow,  Gibson  and  Gay  Knobs  and  Cloverlick 
Mountain  which  introduce  dominant  form  elements  in  the  characteristic  land¬ 
scape.  The  tops  of  the  knobs  and  ridges  and  the  principal  streams.  Slaty 
Fork  and  Cloverlick  Creek,  provide  curvilinear  elements  in  the  landscape. 

In  this  area  the  higher  elevations  and  steep  slopes  are  forest  covered 
and  timber  harvesting  has  occurred  less  than  in  the  Shavers  Fork  area.  The 
reduced  level  of  timber  harvesting  together  with  the  fact  that  spruce  is  less 
prominent  than  in  the  Shavers  Fork,  provides  a  fairly  uniform  texture  on  the 
higher  elevations  and  steep  slopes.  The  deciduous  trees  that  cover  these  areas 
provide  brilliant  color  in  the  fall  landscapes. 

Some  of  the  lower  elevations,  valleys,  and  areas  along  roads  in  this 
area  have  been  cleared  of  timber  and  are  in  residential,  commercial,  and  agri¬ 
cultural  land  uses.  These  cleared  areas  provide  a  pleasing  variety  in  the 
lands cape. 


Those  landscapes  dominated  by  the  canopy  covered  ridges  and  knobs 
lack  variety  and  have  a  relatively  low  capability  to  absorb  the  introduction 
of  a  strong  linear  element  such  as  the  scenic  highway,  even  if  previously 
affected  by  clearcutting  or  strip  mining. 

With  the  highway’s  construction  the  linear  element  would  present 
itself  even  if  every  possible  effort  is  made  to  follow  natural  contours  and 
to  minimize  landscape  alterations.  The  adverse  linear  effect  would  be 
particularly  apparent  in  areas  with  the  landform  characteristics  that  are 
found  in  landscapes  which  include  Cheat  and  Back-  Allegheny  Mountains ,  near 
Segments  C  and  H  of  Alternatives  1,  2  and  3. 
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The  scenic  highway  could  be  more  readily  absorbed  in  landscapes 
containing  more  variety  and  stronger  linear  elements  such  as  those  where  the 
valleys  and  less  steep  slopes  have  been  cleared  or  partially  cleared  of  canopy 
for  agriculture,  homes,  roads,  etc.;  and  those  along  river  and  stream  valleys. 
Such  characteristics  are  found  in  the  landscapes  near  Segments  A,  B,  D,  E,  G 
and  F,  with  at  least  two  of  these  segments  contained  in  all  of  the  alternatives. 

6 .  Summary  of  Selected  Build  Alternatives 

As  shown  in  Figure  18,  Process  for  Limiting,  Refinlning  and  Evaluating 
Alternatives ,  criteria  were  first  developed  and  applied  to  limit  the  study  area 
and  the  range  of  possible  alternatives.  Six  possible  build  alternatives  and 
a  no-build  alternative  were  initially  identified.  Applying  the  developed 
criteria,  two  of  the  initially  considered  build  alternatives  were  eliminated 
from  further  consideration  (see  Table  34).  These  were  the  U.S.  Route  219 
alternative  and  an  alternative  located  between  U.S.  Route  219  and  the  ridge 
of  Cheat  Mountain.  The  four  remaining  alternatives  were  then  refined  losing 
the  design  criteria  in  Table  35. 

Land  acquisition  programs  and  recreation  development  planning 
programs  were  then  developed  for  each  of  the  proposed  build  alternatives. 

These  management  programs  are  the  minimum  programs  needed  to  meet  the  goals 
and  objectives  established  for  the  proposed  extension  of  the  Highland  Scenic 
Highway.  The  goals  and  objectives  for  these  alternatives  were  established 
ensuring  consistency  with  the  authorizing  legislation.  Public  Law  93-87, 

Section  161. 

Costs  of  land  acquisition,  engineering,  construction  and  recrea¬ 
tion  development  programs  for  each  of  the  four  proposed  build  alternatives 
are  discussed  in  Section  V.A. 

The  environmental  impacts  of  each  of  the  four  proposed  alternatives 
and  the  no-build  alternative  are  documented  in  Section  V  -  EFFECTS  OF 
IMPLEMENTATION  of  this  environmental  impact  statement. 


C.  NO- ACTION  ALTERNATIVE 

The  no-action,  or  no-build,  alternative  is  presented  in  this  environmental 
impact  statement  both  as  an  equally  viable  alternative  and  as  a  technique  to 
evaluate  the  consequences  of  not  constructing  any  of  the  proposed  alternatives 
for  the  extension  of  the  Highland  Scenic  Highway  from  U.S.  Route  219  to  U.S. 

Route  250.  There  are,  however,  a  number  of  options  which  can  occur  within  the 
formulation  of  the  no— build  alternative.  These  options  include  the  termination 
of  the  Highland  Scenic  Highway  at  the  present  intersection  at  U.S.  Route  219 
with  no  further  highway  improvements  related  to  the  Highland  Scenic  Highway  to 
be  implemented  north  of  this  intersection.  This  option,  however,  must  be  further 
conditioned  to  consider  effects  on  local  highways,  especially  U.S.  Route  219, 
because  of  traffic  using  these  highways  as  a  means  of  access  to  the  existing  scenic 
highway  section.  At  the  other  extreme  of  the  range  of  possible  alternatives  are 
considerations  of  other  possible  transportation  measures  which  could  be  provided 
in  lieu  of  the  proposed  extension  of  the  scenic  highway  restricted  to  passenger 
cars  only.  Other  options  which  are  appropriate  to  the  no-build  alternative  include 
consideration  of  providing  only  selected  portions  of  the  proposed  alternatives 
which  may  partially  fulfill  selected  objectives  for  the  project.  The  considera¬ 
tion  of  the  terminus  of  the  Highland  Scenic  Highway  on  U.S.  Route  219  northwest 
of  Mace  Knob,  as  previously  discussed,  represents  one  type  of  option  which  may 
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be  considered  within  this  category  of  conditioned  alternatives.  Other  options 
which  provide  only  limited  portions  of  the  extension  of  the  Highland  Scenic 
Highway  have  also  been  considered  in  the  formulation  of  the  no-build  alternatives. 

Scheduling  or  phasing  of  the  construction  of  the  proposed  scenic  highway 
extension  is  an  important  consideration  with  respect  to  the  possible  conditioned 
options  related  to  a  no-build  alternative.  Funding  for  the  current  study 
originated  from  the  1978  DOT  Appropriation  Act  which  provided  for  a  study  of 
the  Highland  Scenic  Highway.  This  study  was  limited  to  the  extension  of  this 
highway  from  U.S.  Route  219  to  U.S.  Route  250,  and  included  specific  reference 
to  the  requirements  within  the  upper  Shavers  Fork  area  contained  in  Public  Law 
93-87.  It  was  also  specifically  indicated  the  Highland  Scenic  Highway  was  to 
be  designated  as  a  Federal-aid  secondary  system  route  to  allow  highway  trust 
funds  to  be  utilized  for  this  highway.  As  a  consequence,  the  availability  of 
funding,  or  the  Congressional  allocation  of  funding,  for  the  Highland  Scenic 
Highway  will  remain  a  principal  factor  in  the  determination  of  scheduling  and 
phasing  of  the  construction  of  the  extension  from  U.S.  Route  219  to  U.S.  Route  250. 

There  has  been  significant  public  participation  during  the  course  of 
the  study  of  the  extension  of  the  Highland  Scenic  Highway.  Responses  from 
many  individuals  and  groups  have  indicated  opposition  to  the  proposed  exten¬ 
sion  of  the  Highland  Scenic  Highway,  i.e.,  supporting  the  no-build  alternative. 

The  reasons  for  the  opposition  to  the  proposed  extension  have  been  many, 
including  concerns  for  preservation  of  the  natural  environment,  particularly 
in  the  upper  Shavers  Fork  area,  impact  on  wildlife  and  water  quality,  energy- 
usage  and  economic  concerns.  Many  of  the  responses  opposing  the  extension 
of  the  Highland  Scenic  Highway  on  a  new  location  have  suggested  the  utiliza¬ 
tion  of  the  U.S.  Route  219  corridor  for  the  Highland  Scenic  Highway.  As 
indicated  previously,  the  U.S.  Route  219  corridor  has  not  been  included  as 
a  build  alternative  because  it  does  not  fulfill  the  criteria  established  for 
the  study  which  has  been  based  largely  on  the  authorizing  legislation. 

Public  Law  93-87.  The  effect  of  terminating  the  Highland  Scenic  Highway  at 
its  present  intersection  will  induce  impacts  on  U.S.  Route  219,  in  essence, 
making  these  effects  considerations  under  the  no-build  alternative. 

In  any  event,  the  no-build  alternative  has  been  strongly  supported  by  many 
respondents  during  the  public  participation  in  the  Highland  Scenic  Highway 
Study.  As  a  result,  the  no-build  alternative  has  remained  as  more  than  a 
baseline  alternative  for  the  measurement  of  potential  impacts  of  the  alterna¬ 
tives  proposed  for  the  extension  of  the  highway.  The  no-biiild  alternative  has 
been  regarded  throughout  the  study  as  a  viable  alternative  considered  equally 
with  the  build  alternatives  as  a  possible  recommended  alternative. 

The  assessments  and  evaluations  of  the  proposed  build  alternatives  are, 
however,  primarily  based  on  the  consideration  of  the  no-build  alternative  as 
a  no-action  alternative,  i.e.,  the  Highland  Scenic  Highway  would  terminate  at 
its  present  intersection  at  U.S.  Route  219  and  no  further  action  would  be 
taken  to  extend  the  scenic  highway  to  the  north.  This  definition  of  the  no¬ 
build  alternative,  however,  requires  consideration  of  the  effects  traffic 
would  have  on  using  other  local  roads  as  access  to  the  completed  section  of 
the  Highland  Scenic  Highway.  There  would  also  be  social  and  economic  impacts 
associated  with  this  consideration  of  the  no-build  alternative. 
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Normally,  consideration  of  other  transportation  measures  which  would 
fulfill  the  objectives  intended  for  the  project  are  thoroughly  explored  during 
studies  of  this  nature.  In  this  particular  case,  measures  involving  mass 
transportation  or  fixed  rail  systems  are  generally  regarded  as  inappropriate 
solutions.  Within  this  category  of  alternative  measures,  however,  is  the  con¬ 
sideration  that  the  highway  is  limited  to  passenger  vehicles  only.  This  restric¬ 
tion  has  been  legislatively  imposed  after  careful  evaluation  of  the  objectives 
intended  for  this  highway.  As  a  legislatively-mandated  requirement,  however, 
this  restriction  could  be  revised  if  sufficient  cause  was  evidenced.  This 
would,  however,  require  extensive  study  of  the  basic  decision  by  the  transporta¬ 
tion  agencies  at  the  Federal  and  state  levels,  which  has  been  deemed  to  be 
beyond  the  scope  of  the  current  study.  It  was  also  pointed  out  during  a  public 
meeting  that  the  Highland  Scenic  Highway  in  the  Shavers  Fork  area  tended  to 
duplicate  the  opportunity  to  view  this  unique  area  afforded  by  the  Cass  Scenic 
Railroad.  This,  of  course,  must  be  considered  within  the  context  as  a  valid 
alternative  to  the  opportunity  provided  by  the  Highland  Scenic  Highway. 

In  addition  to  the  consideration  of  terminating  the  Cheat  Mountain 
alternative  (Alternative  2)  into  U.S.  Route  219  northwest  of  Mace  Knob  as 
previously  discussed,  consideration  has  been  given  to  terminating  the  extension 
of  the  Highland  Scenic  Highway  at  or  in  the  vicinity  of  West  Virginia  Secondary 
Routes  9  or  1/3.  The  basis  for  this  consideration  is  that  a  sufficiently 
lengthy  addition,  approximately  9  to  10  miles,  to  the  Highland  Scenic  Highway 
would  be  provided.  The  northern  terminus  at  these  locations  with  improvements 
of  Secondary  Routes  9  and  1/3  would  provide  convenient  access  from  the  south 
to  the  Snowshoe  Ski  Resort,  the  Town  of  Cass,  the  Cass  Scenic  Railroad  and 
other  points  of  interest  near  these  locations.  This  extension  would,  of 
course,  significantly  reduce  costs  of  construction  and  land  acquisition 
while  still  provide  the  opportunity  for  viewing  particularly  interesting 
scenery. 

The  extension  of  the  Highland  Scenic  Highway  to  these  locations,  however, 
would  not  provide  logical  termini  into  the  area’s  highway  system.  It  especially 
would  not  accomplish  the  legislatively  mandated  requirements  to  connect  to  U.S. 
Route  250  or  provide  a  means  of  controlling  water  quality  in  the  Shavers  Fork. 

It  does,  however,  represent  a  logical  intermediate  goal  which  upon  completion 
would  be  of  immediate  benefit  to  the  recreational  and  historic  sites  which 
could  be  served  from  these  termini.  It  is  also  believed  that  based  on  the 
past  history  of  the  rate  of  construction,  a  number  of  years  would  pass  before 
construction  was  completed  to  this  area.  This  would  permit  the  postponement 
of  a  final  decision  for  the  further  extension  of  the  Highland  Scenic  Highway 
to  the  north  until  a  later  date.  In  view  of  the  current  status  with  regard 
to  mining  and  timber  harvesting  operations  within  the  upper  Shavers  Fork 
watershed,  it  may  be  desirable  to  postpone  a  decision  in  this  area  until  a 
clearer  picture  of  further  economic  and  energy  requirements  emerges. 

The  extension  of  the  Highland  Scenic  Highway  would  be  constructed  as 
several  intermediate  construction  contract  sections.  The  limits  for  these 
sections  would  be  established  based  largely  on  engineering  considerations 
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including  related  costs  of  construction  and  land  acquisition.  Because  of  the 
legislative  mandate  pertaining  to  the  Shavers  Fork  area,  it  would  be  likely  that 
land  acquisition  would  advance  well  ahead  of  the  actual  construction  of  the 
highway.  Construction  could  be  anticipated  to  be  carried  out  with  the  sequence 
of  construction  contract  sections  being  from  south  to  north.  Construction  within 
each  contract  section,  however,  might  be  performed  from  either  end  or  from 
immediate  points.  Ease  of  access  to  the  project  area  would  be  a  major  determinant 
in  this  decision.  As  much  as  possible,  the  roadway  would  be  extended  to  inter¬ 
secting  roads  so  that  through  traffic  could  be  accommodated,  avoiding  the  necessity 
for  motorists  to  turn  around  at  the  end  of  the  completed  section  and  returning  to 
a  point  of  access  to  leave  the  scenic  highway.  It  might  be  necessary  for  a 
contract  section  to  remain  closed  until  consecutive  sections  have  been  completed. 

The  selection  of  construction  contract  limits  would  remain  a  consideration  into 
the  final  design  phase.  Since  there  are  so  few  opportunities  to  connect  the  project 
to  existing  roads,  construction  might  proceed  through  several  construction  contract 
sections  before  a  convenient  access  can  be  provided.  Providing  temporary 
connections  by  reasonable  short  Intersecting  roads  would  also  be  considered  to 
permit  the  early  utilization  of  completed  construction  contract  sections. 
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V.  EFFECT  OF  IMPLEMENTATION 


A.  RESULTS  OF  ENGINEERING  ANALYSIS 

1.  Design  Parameters 

The  design  criteria  recommended  for  the  proposed  alternatives  were 
shown  on  Table  35.  These  criteria  provided  for  an  arterial  roadway  to  be 
specifically  designed  and  built  as  a  highway  for  scenic  viewing  and  recrea¬ 
tional  driving.  The  design  speed  for  this  highway  is  established  as  40  mph, 
although  a  design  speed  of  30  mph  is  permitted  on  limited  sections  of  the 
highway  where  it  is  desired  to  avoid  excessive  alternations  of  the  landscape. 

The  modification  of  the  design  criteria  for  the  proposed  Highland 
Scenic  Highway  extension  to  a  30  mph  design  speed  differs  substantially  from 
the  criteria  used  for  the  portion  of  this  highway  previously  constructed.  On 
the  portion  of  the  Highland  Scenic  Highway  already  constructed,  the  design 
standards  permitted  an  overall  speed  limit  of  45  mph.  On  the  proposed  exten¬ 
sion,  the  lowering  of  the  design  speed  permits  the  highway  construction  to 
reduce  or  avoid  excessive  landscape  alterations  which  have  been  a  source  of 
criticism  for  the  completed  portion.  The  effect  of  the  lower  design  speed 
criteria  in  limited  sections  on  the  proposed  extension,  however,  would  not 
diminish  the  objective  for  this  highway  section  as  a  roadway  for  recreation 
and  scenic  viewing  at  moderate  speeds. 

2.  Engineering  Features 

Major  engineering  features  of  the  build  alternatives  were  summarized 
in  Table  36,  and  described  in  detail  in  a  technical  report  supporting  this 
EIS.^°  Alternative  4  would  require  the  least  excavation,  approximately  1.7 
million  cubic  yards  less  than  Alternative  1.  Alternative  4  would  also  have 
the  least  distance  requiring  severe  grades  and  horizontal  curvature.  However, 
because  Alternative  4  is  located  near  the  Shavers  Fork,  this  alignment  would 
require  more  drainage  structures  and  a  more  costly  grade  -  separated  structure 
than  the  other  alternatives. 

From  an  engineering  standpoint,  two  severe  problem  areas  have  been 
identified  where  design  of  the  highway  would  be  extremely  difficult.  Unfor¬ 
tunately,  the  most  severe  problem  area  is  located  on  Segment  A  and  is  common 
to  all  alternatives.  The  section  of  this  segment  which  passes  to  the  east 
of  Buzzard  Ridge  and  Gibson  Knob  would  be  extremely  difficult  to  design  and 
construct.  The  slopes  along  the  east  side  of  Gibson  Knob  are  extremely 
steep  and  have  a  high  landslide  potential  as  the  soil  types  (Meckesville 
and  Teas)  over  the  geological  formation  CMauch  Chunk)  present  signifi¬ 
cantly  high  instability  and  very  poor  drainage  characteristics.  Additional 
studies  have  been  undertaken  to  determine  the  feasibility  of  an  alignment 
west  of  Gibson  Knob  to  avoid  these  conditions.  The  other  severe  problem 
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area  has  been  identified  on  Segment  R,  common  to  Alternatives  1,  3,  and  4, 
where  the  alignment  crosses  the  steep  slope  south  of  Thorny  Flat.  Within 
this  area,  a  high  landslide  potential  (Teas  soils  over  Mauch  Chunk  geology) 
also  exists.  The  soils  within  this  section  of  the  highway  are  also  highly 
erodible.  In  either  of  these  locations,  the  design  and  construction  of  road¬ 
way  excavations  and  embankments,  overcoming  the  physical  hazards  to  provide 
the  severe  roadway  curvatures  and  grades  required,  are  difficult  to  accomplish. 

3.  Project  Costs 

a.  Acquisition  Program 

The  acquisition  programs  for  each  alternative  have  been 
described  in  Section  IV,  and  are  shown  on  Figures  20A  through  20M.  Table 
37  presented  the  acquisition  criteria. 

While  most  of  the  lands  within  the  area  proposed  for  acquisi¬ 
tion  with  each  of  the  build  alternatives  are  in  private  ownership,  there 
are  lands  which  have  been  previously  acquired  by  the  Federal  government 
included  within  the  proposed  acquisition  areas. 

Estimates  of  the  lands  (in  acres)  already  included  in  the 
National  Forest  System  for  each  of  the  proposed  alternatives  are: 


Alternate 

Fee  Simple 
Acquisitions 

Easements 

Total 

1 

210 

3,530 

3,740 

2 

105 

3,242 

3,347 

3 

197 

2,521 

2,718 

4 

197 

2,521 

2,718 

Costs  for  the  acquisition  programs  have  been  estimated  from 
data  and  information  collected  from  the  Pocahontas  and  Randolph  County  Tax 
Assessors  Offices,  U.S.  Forest  Service,  and  other  knowledgeable  local  sources. 
The  following  values  were  used  in  estimating  costs  for  land  acquisition. 


Type  of  Land 


Value  Per  Acre 


Woodland 

Imp  roved /Pasture  Land 
Woodland  w/coal 


$350 

$450 

$550 


Most  of  the  lands  contained  in  the  acquisition  program  are  considered  to  be 
woodland,  however,  some  imp roved /pasture  lands  exist  in  the  southern  portion 
of  the  immediate  project  area,  and  lands  containing  coal  deposits  exist  in 
the  northern  portion  of  the  immediate  project  area.  Table  44  provides  the 
acreage  and  acquisition  costs  estimated  for  each  alternative  to  provide  the 
minimum  acquisition  program  needed  to  meet  the  goals  and  objectives  established 
for  the  Highland  Scenic  Highway. 


V-2 


TABLE  44 


ESTIMATE  OF  ACREAGE  AND  COST 
REQUIREMENTS:  LAND  ACQUISITION  PROGRAM 


Fee 

Simple  Acquisition 

Alternative 

Construction 

Corridor 

Rehabilitation 

Areas 

Easements 

Land  Acquisition 
To tals 

Admin. 

Total 

Program 

Acres 

Cost 

(000) 

Acres 

Cost 

(000) 

Acres 

Cost 

(000) 

Acres 

Cost 

(000) 

Cost 

(000) 

Cost 

(000) 

1 

4,434 

$1,995 

463 

$208 

31,881 

$12,274 

36,778 

$14,477 

1,050 

15,527 

2 

4,130 

$1,858 

672 

$302 

32,445 

$12,491 

37,247 

$14,651 

1,060 

15,711 

3 

4,796 

$2,158 

713 

$321 

44,745 

$17,227 

50,254 

$19,706 

1,430 

21,136 

4 

3,996 

$1,798 

808 

$364 

36,213 

$13,942 

41,017 

$16,104 

1,180 

17,284 

TABLE  45 

RECREATION  PROGRAM  CONSTRUCTION  COST 


Alternative 

Overlooks 

Comb.  Picnic 

Trails 

Total 

1 

$618,310 

$375,374 

$126,225 

$1,119,909 

2 

$449,680 

$563,061 

$  70,125 

$1,082,866 

3 

$674,520 

$140,250 

$140,250 

$1,377,831 

4 

$562,100 

$375,374 

$144,925 

$1,082,399 

ADDITIONAL  COSTS  FOR  PROPOSED 
BIKEWAY  CONSTRUCTION  1 


Alternative  Coat 

1  $3,374,264 

2  $3,077,076 

3  $3,463,683 

4  $3,046,393 

1  Costs  of  Bikeway  Construction  are  not  included  in  Total  Recreation 
Program  Costs  as  this  facility  remains  optional. 
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In  addition  to  the  actual  costs  paid  for  the  acquisition  of 
lands,  there  are  associated  administrative  costs  to  be  considered  as  these 
costs  tend  to  be  quite  significant  in  themselves.  These  related  administra¬ 
tive  costs  include  costs  of  appraisal,  negotiation,  surveys  and  possible 
condemnation  proceedings.  These  costs  will  vary  with  the  size  and  number  of 
tracts,  conditions  contained  in  deeds,  number  of  transactions  requiring 
condemnation,  and  other  similar  factors.  Based  on  the  Forest  Service's 
past  experience,  probable  administrative  costs  related  to  the  acquisition 
programs  have  been  projected  for  each  of  the  alternatives  under  consideration. 
These  administrative  costs  have  been  included  in  Table  44  to  provide  the 
overall  cost  required  for  each  alternative  acquisition  program. 

During  a  public  participation  meeting,  it  was  questioned  if 
costs  for  land  severance  had  been  considered  in  establishing  values  of  land 
to  be  acquired.  Land  severance  occurs  when  a  right-of-way  bisects  a  prop¬ 
erty  leaving  two,  or  more,  separated  parcels.  Because  the  right-of-way  may 
isolate  one  or  more  of  the  separated  parcels  or  may  make  the  remaining 
property  unsuitable  for  the  existing  land  use  or  other  land  uses  of  equal 
value,  frequently  the  settlement  for  the  right-of-way  acquisition  is  adjusted 
to  provide  equitable  compensation  for  the  land  severance.  In  view  of  the 
procedures  to  establish  the  acquisition  programs,  considerations  of  land 
severance  have  not  been  considered  in  detail.  Generally,  all  properties 
which  would  be  normally  evaluated  for  effects  of  land  severance  have  been 
Included  within  the  areas  for  which  scenic  easements  would  be  acquired.  It 
is  in  keeping  with  Federal  policy  for  acquisitions  of  National  Forest  System 
land  to  negotiate  acquisitions  in  whole  tract  lots.  Because  of  the  extent 
of  many  of  the  tracts  traversed  by  the  proposed  highway  alternatives  this 
policy  may  not  be  consistently  applied  with  respect  to  this  project.  A  major 
consideration  in  the  decision  to  exercise  full  tract  acquisitions  at  the  time 
of  purchase  would  be  the  wishes  of  the  tract-holder.  Analyses  and  decisions 
of  this  nature  would  occur  during  subsequent  phases  of  project  development 
when  a  selected  alternative  is  evaluated. 

The  acquisition  programs  would  not  require  the  relocation  of 
any  families  or  businesses. 

b .  Reclamation  Programs 

In  the  overall  acquisitions  program,  it  is  recommended  that 
lands  which  were  surface-mined  prior  to  the  enactment  of  Surface  Mining 
Control  and  Reclamation  Act  and  which  have  not  been  adequately  restored, 
be  acquired  in  fee  under  the  proposed  acquisition  programs.  This  would 
permit  these  lands  to  be  restored  to  an  adequate  condition  consistent  with 
the  visual  quality  of  adjacent  lands.  Restoration  of  this  land,  done  in 
conjunction  with  the  construction  of  any  of  the  alternatives,  would  provide 
a  use  for  excavated  material  from  the  roadway  construction  in  excess  of 
that  used  for  roadway  embankments.  In  addition  to  providing  disposal  sites 
for  the  excess  excavation,  the  availability  of  these  materials  as  backfill 
at  the  reclamation  sites  would  significantly  reduce  the  requirements  for 
additional  backfill  materials.  It  is  estimated  the  following  volumes  of 
material  would  be  required  to  backfill  the  existing  surface  mined  area 
which  have  not  previously  been  restored.  Materials  available  from  the 
roadway  construction  are  also  shown: 
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Alternative 


Backfill  Required 


Exc.  Excav,  Avail. 


Bal.  Req*d. 


1  &  2  210,000  C.Y.  107,000  C.Y.  103,000  C.Y. 

3  330,000  C.Y.  263,000  C.Y.  67,000  C.Y. 

4  360,000  C.Y.  143,000  C.Y.  217,000  C.Y. 

With  Alternatives  1,  2  and  4,  the  excess  excavation  would  be 
from  the  highway  construction  section  immediately  adjacent  to  the  reclamation 
area,  so  that  this  material  could  be  supplied  to  the  reclamation  area  at  little 
or  no  additional  cost.  For  Alternative  3,  an  average  haul  distance  of  3  miles 
would  be  necessary  to  move  the  excess  excavation  to  the  reclamation  area. 
Additional  costs  of  $395,000  are  projected  to  provide  for  the  movement  of  this 
material. 


While  the  additional  material  required  in  the  reclamation  areas 
may  be  acquired  by  adjustment  of  the  roadway  slopes,  for  an  estimate  of  costs 
it  is  considered  the  additional  backfill  material  is  obtained  from  other  sources. 
Costs  for  the  final  grading  and  for  seeding  and  mulching  to  restore  the  surface 
area  and  reduce  erosion  are  also  included  in  the  overall  costs  of  reclamation. 

The  following  costs  have  been  projected  for  the  necessary  reclamation  with  each 
alternative : 


Alternative  Add.  Backfill 


Seeding  &  Mulching  Total 


1  $  515,000 

2  515,000 

3  730,000 

4  1,085,000 


$27,000 

27,000 

43,000 

47,000 


$  542,000 

542,000 
773,000 
1,132,000 


c.  Construction  Costs 


Construction  and  engineering  costs  for  the  build  alternatives 
are  summarized  in  Table  36.  Alternative  4  would  be  the  least  costly  and 
Alternative  1  would  cost  the  most.  Much  of  the  difference  in  construction 
costs  is  due  to  differences  in  qiaantities  of  excavation  and  required  earth¬ 
work. 


d.  Recreation  Program 

A  summary  of  costs  of  the  recreation  programs  for  each  build 
alternative  is  given  in  Table  45.  The  program  for  Alternative  4  would  be  the 
least  costly. 


e.  Mitigation  Costs 

The  soils  and  geological  Investigation  has  disclosed  several 
areas  where  erosive  soils  would  be  exposed  by  construction  activities.  These 
potential  erosion  impacts  are  discussed  in  Sections  V.E.3  and  4.  As  pointed 
out  in  those  discussions,  it  is  expected  that  erosion,  and  thus  stream  sedi¬ 
mentation  can  be  controlled  in  the  study  area  through  the  use  of  proper 
mitigation  procedures  and  techniques.  However,  because  the  potential  for 
erosion- related  impact  would  be  critical  at  several  places  along  the  proposed 
build  alternatives,  the  costs  of  controlling  erosion  and  sedimentation  would 
be  substantial.  Due  to  the  importance  of  implementing  these  procedures  and 


techniques,  estimated  costs  for  erosion  and  sedimentation  control  have  been 
developed,  as  shown  in  Table  46.  Alternative  4  would  be  the  most  costly  for 
erosion  control  and  Alternative  2  the  least. 

f .  Highway  Maintenance 

The  maintenance  of  the  extension  of  the  Highland  Scenic  Highway 
would  include  routine  activities  such  as  roadway  patching,  joint  and  crack 
sealing,  shoulder  regrading,  debris  removal,  drainage  structure  and  culvert 
cleaning  and  snow  removal.  These  activities  are  normally  accomplished  at  costs 
of  approximately  $3,000  a  mile  annually,  based  on  costs  to  maintain  state  roads 
in  Pocohontas  County.  These  costs  do  not  include  major  maintenance  costs  such 
as  bridge  replacements  or  large  resurfacing  projects.  However,  since  the 
Highland  Scenic  Highway  would  be  located  at  the  highest  altitudes  of  any 
highway  ever  constructed  in  the  State  of  West  Virginia,  costs  for  snow  removal 
could  vary  widely  and  could  be  extremely  high.  For  the  completed  22  mile 
section,  snow  removal  costs  have  been  estimated  to  range  from  $100,000  during 
a  winter  with  average  snows  to  $260,000  for  a  winter  with  heavy  snow.  It  is 
estimated  that  snow  removal  would  constitute  80  to  90  percent  of  the  total 
annual  maintenance  cost. 


Maintenance  of  the  Highland  Scenic  Highway  is  a  U.S.  Forest 
Service  responsibility.  Since  the  Forest  Service  is  not  equipped  to  provide 
highway  maintenance,  an  agreement  has  been  made  with  the  West  Virginia  Depart¬ 
ment  of  Highways  to  include  the  existing  section  of  the  Highland  Scenic 
Highway  in  their  highway  maintenance  program.  It  is  likely  a  similar  agree¬ 
ment  would  be  undertaken  to  provide  maintenance  on  the  proposed  extension. 

It  is  anticipated  normal  annual  maintenance  costs  for  each 
of  the  proposed  alternatives  would  be  as  follows: 


Alternative 

1 

2 

3 

4 

g.  Summary  of  Costs 


Annual  Maintenance  Cost 

$116,700 

$105,600 

$119,500 

$104,340 


A  summary  of  costs  necessary  to  iii5)lement  each  of  the  proposed 
build  alternatives  is  provided  in  Table  47.  The  total  costs  shown  include: 
the  costs  for  land  acquisitions.  Including  those  acquired  in  fee  for  right- 
of-way  and  reclamation  areas  and  those  for  which  easements  would  be  taken 
for  visual  management  control;  construction  and  engineering  costs  to  provide 
the  highway;  costs  for  the  proposed  recreational  development  programs;  costs 
for  reclamation  of  previously  surface-mined  areas;  and  the  costs  to  mitigate 
potential  erosion  impacts. 
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TABLE  46 


SUMMARY  OF 

EROSION  AND  SEDIMENTATION  CONTROL  COSTS 


Alternative  No.  1 


Segment  A  - 
Segment  B  - 
Segment  G  - 
Segment  C  - 

$ 

175,000 

266,050 

142,600 

189,200 

$ 

772,850 

Total 

Alternative  No .  2 

Segment  A  - 
Segment  D  - 
Segment  C  - 

$ 

175,000 

289,250 

189,200 

$ 

653,450 

Total 

Alternative  No.  3 

Segment  A  - 
Segment  B  - 
Segment  E  - 
Segment  H  - 

$ 

175,000 

266,050 

36,800 

311,650 

$ 

789,500 

Total 

Alternative  No.  4 


Segment 

A  - 

$  175,000 

Segment 

B  - 

266,050 

Segment 

E  - 

36,800 

Segment 

F  - 

585,050 

$1,062,900  Total 


Notes : 

1.  Costs  include  filter  fabric  silt  fences, 
sediment  traps  and  ponds,  temporary  berms, 
tenq)orary  slope  drains  and  diversion  ditches, 
reseeding,  soil  binders,  in-stream  cofferdams 
and  rock  barriers,  maintenance  of  devices. 

2.  Seeding  and  mulching  costs  have  been  included 
in  the  construction  costs  shown  on  Table  36. 
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TABLE  47 


SUMMARY  OF  OVERALL  IMPLEMENTATION  COSTS 


FOR  BUILD 

ALTERNATIVES 

($000's) 

Costs 

Alternative 

1 

2 

3 

4 

Land  Acquisition 

15,527 

15,711 

21,136 

17,284 

Construction  & 
Engineering 

42,091 

39,021 

37,225 

35,275 

Land  Reclamation 

542 

542 

773 

1,132 

Recreation  Program^ 

1,120 

1,083 

1,378 

1,082 

Mitigation 

773 

653 

790 

1,063 

TOTAL 

60,053 

57,Q1Q 

61,302 

55,836 

^Bikeway  Construction  not  included. 
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Ranking  the  alternatives  in  accordance  with  the  implementation 
costs,  Alternative  4,  the  Shavers  Fork  Alternative  is  the  least  costly  at 
$55.8  million.  Alternative  2,  the  Cheat  Mountain  Alternative,  is  second, 
costing  $1,174,000  C2.1%)  more  than  Alternative  4.  The  most  costly  alterna¬ 
tive  is  Alternative  3,  the  Back  Allegheny  Mountain  Alternative,  which  costs 
$5,633,000  (9.8%)  more  than  Alternative  4. 

4.  Traffic  Volumes  and  Use  Patterns 


Traffic  volume  projections  upon  which  a  highway  project  is  designed 
are  normally  based  upon  a  twenty-year  period  of  time  after  the  estimated  com¬ 
pletion  date  for  the  highway.  Because  the  completion  date  for  the  construction 
of  the  extention  of  the  Highland  Scenic  Highway  is  uncertain,  the  year  2005  has 
been  selected  as  the  earliest  date,  and  probably  the  most  reasonable  date  for 
the  projection  of  future  traffic  volumes.  Based  on  traffic  data  and  projections 
prepared  by  the  West  Virginia  Department  of  Highways  and  the  U.S.  Forest  Service, 
traffic  volumes  for  1979,  the  year  in  which  actual  traffic  data  is  available, 

1985,  the  earliest  date  for  which  the  completion  of  construction  can  be  projected, 
and  2005,  a  twenty-year  period  from  the  earliest  possible  completion,  have  been 
developed  for  this  study  (Table  48). 

As  a  highway  intended  for  scenic  viewing  and  recreational  use,  traffic 
on  the  Highland  Scenic  Highway  would  vary  significantly  with  the  season.  The 
review  of  statistics  on  visitors  for  recreational  purposes  in  the  Monongahela 
National  Forest  indicates  June,  July  and  August  are  the  months  in  which  most 
visits  to  the  Forest  occur.  In  late  September  and  October,  there  is  a  large 
influx  of  visitors  for  the  fall  foliage  season.  Fishing  and  hunting  also 
attract  large  numbers  of  visitors  to  the  area  on  a  seasonal  basis.  In  the 
winter,  the  primary  attraction  for  visitors  is  skiing  and  winter  sports. 

Based  on  the  study  area  traffic  assignments  prepared  in  conjunction 
with  their  Corridor  "H"  study,  the  West  Virginia  Department  of  Highways  has 
determined  that  recreational  traffic  on  U.S.  Route  219  is  approximately  35  to 
40  percent  of  the  total  traffic.^  These  determinations  are  in  agreement  with 
other  estimates  of  the  volumes  of  traffic  which  would  use  the  Highland  Scenic 
Highway  for  recreation  use.  Based  upon  this  determination,  40%  of  the  traffic 
projected  for  the  sections  of  U.S.  Route  219  and  West  Virginia  Routes  28  and  92 
paralleling  the  Highland  Scenic  Highway  has  been  assigned  to  the  Highland 
Scenic  Highway.  These  traffic  volumes,  expressed  as  Average  Daily  Traffic 
(ADT)  ,  represent  the  minimum  traffic  volxomes  to  be  expected  on  the  scenic 
highway.  The  projected  Average  Daily  Traffic  for  the  years  1985  and  2005  are 
shown  on  Table  48. 

Each  of  the  alternatives  proposed  for  the  extension  of  the  Highland 
Scenic  Highway  have  a  common  intersection  with  U.S.  Route  219  at  the  southern 
terminus  of  the  project.  The  northern  termini  of  the  alternatives  at  U.S.  250 
are  within  3.6  miles  of  each  other.  The  terminus  of  the  Alternatives  1  and  2 
at  Cromer  Top  would  tend  to  favor  traffic  movements  to  the  north  and  west  via 
U.S.  Routes  250  and  219.  The  terminii  at  Cheat  Bridge  of  Alternatives  3  and 
4  would  tend  to  favor  traffic  movements  to  the  north  and  east  via  Route  250, 
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TABLE  48 


ESTIMATED  AVERAGE  DAILY  TRAFFIC  (ADT)  VOLUMES 
HIGHLAND  SCENIC  HIGHWAY  -  BUILD  AND  NO-BUILD  ALTERNATIVES 


BUILD 

ALTERNATIVES 

NO-BUILD 

ALTERNATIVE 

ROUTE /SEGMENT 

1979 

1985 

2005 

1985 

2005 

U.S.  Route  219 

S.  of  Hillsboro 

850 

965 

1,475 

965 

1,475 

N.  of  Mill  Point 

1,500 

1,705 

2,615 

1,705 

2,615 

N.  of  Buckeye 

1,900 

2,160 

3,290 

2,160 

3,290 

N.  of  Marlinton 

2,900 

4,175 

6,550 

3,310 

5,135 

S.  of  Edray 

900 

1,895 

2,915 

1,030 

1,600 

S.  of  Marys  Chapel 

500 

345 

550 

575 

920 

S.  of  Linwood 

450 

310 

480 

515 

800 

S.  of  Mingo 

500 

345 

550 

575 

920 

N.  of  Mingo 

900 

620 

960 

1,030 

1,600 

N.  of  Valley  Head 

1,100 

750 

1,165 

1,250 

1,940 

N.  of  Elkwater 

1,500 

1,025 

1,570 

1,705 

2,615 

S.  of  Huttonsville 

1,400 

950 

1,425 

1,580 

2,375 

U.S.  Route  250 

W.  of  Bartow 

1,800 

2,645 

4,110 

2,055 

3,200 

W.  of  Durbin 

950 

1,680 

2,630 

1,090 

1,720 

E.  of  Cheat  Bridge 

750 

1,430 

2,145 

840 

1,235 

@  Cromer  Top 

900 

1,660 

2,550 

1,030 

1,600 

E.  of  Huttonsville 

1,700 

2,560 

3,900 

1,930 

2,950 

West  Virginia  Route  28 

N.  of  Huntersville 

600 

410 

610 

680 

1,020 

N.  of  Dilleys  Mill 

600 

410 

610 

680 

1,020 

West  Virginia  Routes  28  &  92 

S.  of  Green  Bank 

1,300 

890 

1,365 

1,480 

2,275 

N.  of  Arbovale 

1,100 

750 

1,165 

1,250 

1,940 

S.  of  Bartow 

1,300 

890 

1,365 

1,480 

2,275 

West  Virginia  Route  39 

E.  of  Huntersville 

1,300 

1,480 

2,275 

1,480 

2,275 

W.  of  Huntersville 

800 

545 

815 

905 

1,355 

E.  of  Marlinton 
(Marlinton  to  Mill  Point 
-  See  U.S.  Route  219) 

1,900 

1,295 

1,975 

2,160 

3,290 

W.  of  Mill  Point 

E.  of  Cranberry  Visitors 

950 

1,050 

1,750 

1,050 

1,750 

Center 

Highland  Scenic  Highway 

500 

575 

920 

575 

920 

N.  of  Cranberry  Visitors 

Center 

- 

805 

1,270 

600 

900 

W.  of  U.S.  Route  219 

- 

805 

1,270 

600 

900 

E.  of  U.S.  Route  219 

- 

1,070 

1,685 

— 

- 

S.  of  Sec.  Rte.  9  (or  1/3) 

- 

1,070 

1,685 

- 

- 

N.  of  Sec.  Rte.  9  (or  1/3) 

- 

1,220 

1,860 

- 

- 

S.  of  U.S.  Route  250 

- 

1,220 

1,860 

- 

- 
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28  and  33.  It  is  estimated,  however,  that  approximately  equal  volumes  of 
traffic  would  be  diverted  to  the  Highland  Scenic  Highway  from  the  highway 
network  north  of  the  study  area  regardless  of  the  terminus.  As  a  result, 
the  average  daily  traffic  (ADT)  for  each  of  the  alternatives  at  the  northern 
end  of  the  project  would  be  approximately  the  same. 

The  only  other  point  of  access  to  the  extension  of  the  Highland 
Scenic  Highway  would  be  at  either  Secondary  Route  9  or  1/3,  depending  on 
the  alternative  considered.  The  intersection  of  either  of  these  routes 
with  the  proposed  Highland  Scenic  Highway  alternatives  would  serve  traffic 
needs  to  the  Snowshoe  Resort  and  the  adjacent  condominium  areas  as  well  as 
local  traffic  to  the  Linwood  -  Slaty  Fork  area.  An  intersection  at  any 
of  these  locations  would  also  provide  access  to  the  Town  of  Cass,  the  Cass 
Scenic  Railroad,  Clover  Lick,  Stony  Bottom,  Seneca  State  Forest  and  other 
areas  along  the  Greenbrier  River.  Improvement  of  Secondary  Routes  9  and 
1/3  would  be  of  advantage  for  traffic  to  and  from  these  areas  which  would 
also  use  the  Highland  Scenic  Highway. 

Average  daily  traffic  CADT)  volumes  for  the  proposed  Highland  Scenic 
Highway  and  the  major  nearby  Federal  and  State  Routes  are  shown  on  Table  8. 

Based  on  the  available  traffic  data  for  1979,  ADT  volumes  for  1985  and  2005 
have  been  projected  both  with  the  construction  of  the  extension  of  the  Highland 
Scenic  Highway  -  the  build  alternatives,  and  without  the  construction  of  the 
Highland  Scenic  Highway  -  the  no-build  alternative.  Typical  of  a  highway 
designed  for  scenic  and  recreational  use,  the  projected  ADT  volumes  are  low 
when  compared  to  those  for  highways  which  are  intended  for  more  general  use. 
Determinations  of  ADT  volumes  are  essential  to  the  estimation  of  annual 
usage  for  expenditure  justification,  in  the  design  of  structural  elements 
of  the  highway,  and  in  estimating  future  traffic  from  which  design  hour 
volumes  can  be  determined.  In  the  case  of  seasonal  use  highways,  however, 

ADT  volumes  have  limited  value  in  determining  the  need  of  the  highway  for 
the  movement  of  traffic. 

Consultation  with  the  West  Virginia  Department  of  Highways  and 
the  Federal  Highway  Administration  indicates  that  there  are  no  plans  for 
major  improvements  in  the  U.S.  Route  250  corridor  within  the  foreseeable 
future.  This  restricts  the  potential  for  significant  increases  in  the 
traffic  volumes  on  this  highway  in  the  short-term  future. 

5 .  Safety 

The  criteria  as  recommended  for  the  design  and  construction  of  each  of 
the  proposed  alternatives  would  provide  adequate  safety  to  all  motorists  using 
the  highway  within  the  designated  design  speeds.  For  most  of  the  highway  with 
any  of  the  alternatives,  a  design  speed  of  40  mph  (maximum  curvature  of  120') 
is  provided.  There  are,  however,  sections  where  the  curvature  has  been  increased 
to  permit  the  roadway  to  be  located  in  closer  conformity  to  the  terrain  config¬ 
uration  to  avoid  excess  earthwork.  In  these  sections,  a  maximum  curvature  of 
23°  has  been  used,  reducing  the  design  speed  to  30  n5)h. 


V-11 


On  Segment  A,  common  to  all  alternatives,  approximately  2,000  feet 
of  roadway  is  on  curvature  of  23°,  550  feet  is  on  curvature  of  19°,  and  950 
feet  is  on  curvature  of  15°.  On  Segment  B,  common  to  Alternatives  1,  3  and  A, 
approximately  1,450  feet  of  the  roadway  is  on  curvature  of  23°.  It  is 
recommended  that  reduced  speeds  zones  be  established  within  these  areas 
where  the  design  speed  has  been  reduced. 

Stopping  sight  distances  on  all  of  the  alternatives  are  consistent 
with  grades  and  curvatures  within  the  established  design  speeds,  however,  the 
highway  would  have  to  be  inspected  in  the  field  following  construction  to  assure 
that  passing  zones  are  properly  designated.  A  minimum  passing  sight  distance 
of  1500  feet  is  established  in  the  criteria,  but  in  conditions  where  excessive 
grades  and  curvature  are  encountered,  it  would  be  prudent  to  examine  these 
relationships  closely  after  construction. 

The  steep  slopes  of  embankments  and  side  hill  cuts  can  be  hazardous 
for  vehicles  which  leave  the  roadway.  Extensive  use  of  guardrail  to  retain 
vehicles  leaving  the  roadway  is  recommended.  While  guardrail  tends  to  reduce 
the  ability  to  view  the  scenery,  nevertheless,  consideration  of  the  safety 
guardrail  provides  dictates  a  strong  reliance  on  its  use  on  highways  of  this 
type.  Wherever  possible,  terrain  conditions  permitting,  flattening  of  side 
slopes  would  also  be  considered  as,  in  many  cases,  vehicles  leaving  the  road¬ 
way  can  be  more  safely  retained  in  moderately- sloped  areas  than  by  guardrail. 

Safety  would  also  be  a  consideration  for  those  who  have  left  their 
cars  at  scenic  overlooks  or  other  parking  areas.  As  necessary,  cautionary 
measures  would  be  provided  to  warn  pedestrians  of  hazards  such  as  precipitous 
slopes  and  other  dangers.  Barriers  or  fencing  would  be  provided  as  necessary 
to  restrict  movement  into  hazardous  areas. 


B.  SUITABILITY  FOR  SCENIC  HIGHWAY  PURPOSES 
1.  Quality  of  Recreation  Experience 

The  recommended  recreation  program  was  dicussed  in  Section  IV. 

Tables  40  through  43  list  the  recreation  activities  for  each  alternative 
and  Figures  20A  through  20M  locates  them.  The  activities  recommended  are 
only  those  necessary  for  user  enjoyment  of  the  highway  and  include  over¬ 
looks,  picnic  areas,  interpretive  trails  and  bike  lanes.  The  primary 
recreation  activities  associated  with  the  build  alternatives  are  auto 
touring  and  viewing  of  outstanding  scenery. 

The  U.S.  Forest  Service’s  Recreation  Opportunity  Planning  Process 
utilizes  the  Recreation  Opportunity  Spectrum  CROS)  system  to  define  publicly 
desired  recreation  opportunities  and  to  Identify  existing  and  potential  recre¬ 
ation  opportunities  in  a  National  Forest.  The  ROS  is  shown  in  Table  49 
along  with  its  activity  opportunities,  recreational  settings,  and  experience 
opportunities.  The  ROS  has  been  applied  to  each  of  the  alternatives  to 
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RECREATION  OPPORTUNITY  SPECTRUM  (ROS) 
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determine  their  coii5)atibility  with  a  preliminary  ROS  analysis  for  the 
Monongahela  National  Forest  which  indicated  a  need  for  a  modest  increase  in 
the  "Roaded  Natural  Appearing"  category  primarily  for  developed  recreation 
facilities  and  a  significant  increase  in  "Semi~Primitive  Motorized"  and 
"Non-Motorized"  ry'tegories  for  dispersed  recreation. 

While  hecisions  on  the  needs  to  be  met  through  changing  or  continuing 
current  ROS  classes  cannot  be  made  until  the  Forest  Land  and  Resources  Manage¬ 
ment  Plan  is  completed  (scheduled  for  1983),  a  preliminary  analysis  of  the 
alternatives  utilizing  the  Recreational  Opportunity  Spectrum  indicated  that 
the  build  alternatives  are  consistent  with  the  needs  identified  in  the 
preliminary  ROS  analysis  of  the  Monongahela  National  Forest  (Table  50).  The 
no-action  alternative  appears  to  be  less  consistent  with  these  needs  than 
are  the  build  alternatives. 

The  highway  is  not  critical  to  meeting  these  identified  needs  and 
it  is  probable  that  implementation  of  any  of  the  build  alternatives  would 
result  in  new  needs  for  a  variety  of  recreation  opportunities  in  these  three 
ROS  categories. 

Table  51  identifies  the  number  of  overlooks,  picnic  areas,  and 
interpretive  trails.  Utilizing  available  information,  it  is  Impossible  to 
differentiate  among  the  overall  qualities  of  recreation  experience  for  the 
alternatives  or  to  rank  the  alternatives  in  terms  of  qiiality  of  recreation 
experience.  However,  it  is  possible  to  rank  the  alternatives  in  terms  of 
their  interpretive  trail  quality.  Alternatives  1  and  3  equally  provide  the 
highest  quality  of  interpretive  trails  followed  by  Alternative  4  and  finally 
Alternative  2.  The  build  alternatives  all  possess  an  adequate  quantity  of 
overlooks  and  picnic  areas,  and  all  would  significantly  increase  opportunities 
for  high  quality  auto  touring  and  scenic  viewing  experiences.  The  quality  of 
the  views  from  the  alternatives  will  be  analyzed  in  a  subsequent  portion  of 
this  document. 

2 .  Scenic  Qualities 

As  just  discussed,  the  primary  recreational  purposes  of  the  pro¬ 
posed  Highland  Scenic  Highway  extension  are  auto  touring  and  viewing  out¬ 
standing  scenery.  To  determine  the  visual  qualities  and  visual  quality 
objectives  for  the  project  area  the  Forest  Service's  Visual  Management 
System  was  utilized.  ^  This  analysis  identified  an  abundance  of  Class  A 
or  visually  distinctive  elements  within  the  area's  landscapes  under  exist¬ 
ing  conditions  (no-actlon  alternative)  and  with  the  implementation  of  any 
of  the  build  alternatives.  These  distinctive  elements  include  landforms, 
vegetative  patterns,  water  forms,  and  rock  formations.  The  difference 
among  the  various  alternatives  is  in  their  ability  to  facilitate  views  of 
the  landscape.  The  major  difference  between  the  build  and  no-build  alter¬ 
natives  is  the  ability  of  the  build  alternatives  to  furnish  long  views 
from  high  elevations  and,  additionally,  views  of  landscapes  such  as  the 
Shavers  Fork  watershed  which  are  currently  not  available.  Although  out¬ 
standing  views  abound  from  existing  roads  in  the  area,  implementation  of 
any  of  the  build  alternatives  would  significantly  increase  opportunities 
for  viewing  outstanding  scenery. 
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TABLE  50 


PROJECTED  CHANGES  IN  ACREAGE  BY  ROS  CATEGORY 


Semi- 

Primitive 

Motorized 

Roaded 

Natural 

Appearing 

Rural 

Alternative  1 

-20,000 

+20,000 

No  Change 

Alternative  2 

-20,000 

+20,000 

No  Change 

Alternative  3 

-17,000 

+17,000 

No  Change 

Alternative  4 

-12,000 

+12,000 

No  Change 

TABLE  51 

SUMMARY  OF 

RECREATIONAL  FACILITIES 

Picnic 

Interpretive 

Overlooks 

Areas 

Trails 

Alternative 

1 

13 

2 

4 

Alternative 

2 

11 

3 

3 

Alternative 

3 

15 

3 

4 

Alternative 

4 

12 

2 

4 
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Alternative  1  —  Clieat  Mountain/Shavers  Fork 


The  significant  vistas  obtained  by  this  alignment  include  views 
of  the  Gay  Knob-Chestnut  Flat— Cloverlick  Mt.  group  Cs^^n  from  all  alter¬ 
natives)  . 


This  alternative  offers  interesting  views  of  the  geologic  saddle 
formation,  and  excellent  long  views  into  the  Greenbrier  Valley  from  atop 
Thorny  Flat  at  elevation  4,750  (seen  from  Alt.  3  &  4  also).  A  direct  view 
of  the  Snowshoe  Resort  is  available  as  well.  Other  views  of  interest 
include  the  location  of  the  Town  of  Spruce,  the  WMRR  Horseshoe  Curve  and 
the  Railroad  Cut.  Opportunities  for  vistas  into  the  Tygart  Valley  and 
Rt.  219  are  also  available. 

The  foreground  vegetation  along  this  alignment  is  primarily  good 
quality  stands  of  northern  hardwoods,  mixed  hardwoods,  and  some  mixed  spruce 
forests.  Some  old  fields  are  located  near  Big  Spring  Fork,  while  sappling 
areas  are  located  near  Crouch  Knob. 

Alternative  2  -  Cheat  Mountain 


The  views  offered  by  this  alternative  lack  the  diversity  offered 
by  the  other  build  alternatives. 

The  viewing  orientation  offers  only  limited  views  of  the  Shavers 
Fork  valley.  Good  views  are  presented  of  the  Gay  Knob-Chestnut  Flat- 
Cloverlick  Mt.  group.  An  overlook  area  located  at  Tallow  Knob  offers 
good  views  to  Cheat  Mt.  and  the  spruce  stands  on  Thorny  Flat.  The  align¬ 
ment  allows  for  good  vistas  into  the  developed  Tygart  Valley.  Other  views 
of  significance  include  the  location  of  the  Town  of  Spruce,  the  WMRR 
Horseshoe  Curve  and  the  Railroad  Cut. 

The  foreground  vegetation  along  this  alignment  is  generally  of 
good  quality  and  consists  of  fields  and  pasture  near  Big  Spring  Fork. 

Some  sappling  areas  are  located  near  Crouch  Knob. 

Alternative  3  -  Back  Allegheny  Mountain 

The  views  from  this  alternative  are  the  most  diverse  of  any.  As 
with  other  alternatives,  a  view  of  the  Gay  Knob-Chestnut  Flat-Cloverlick 
Mt.  group  is  obtained.  A  clear  view  of  the  geologic  saddle  and  excellent 
long  views  into  the  Greenbrier  Valley  from  atop  Thorny  Flat  are  gained 
(seen  from  Alt.  1  &  4  also).  The  alignment  offers  a  direct  vista  to  the 
Snowshoe  Resort  and  views  to  the  location  of  the  town  of  Spruce,  the  WMRR 
Horseshoe  Curve  and  the  Railroad  Cut.  The  highway  rises  to  the  top  of  the 
Back  Allegheny  Mt.  where  the  most  dramatic  vistas  are  obtained  into  the 
Shavers  Fork  watershed  and  the  Greenbrier  Valley  and  beyond.  Views  are 
also  presented  of  the  National  Radio  Astronomy  Observatory  and  spruce 
forests . 


The  foreground  vegetation  for  the  Back  Allegheny  Mt.  alternative 
is  fair.  It  is  similar  in  composition  to  the  other  alignments  except  for 
larger  areas  of  cuts  and  saplings. 
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Alternative  4  -  Stiavers  Fork 


The  views  from  this  alternative  are  various  and  diverse  but  the 
number  of  long  views  from  higher  elevations  is  limited.  The  alignment 
presents  views  of  the  Gay  Knob-Chestnut  Flat— Cloverlick  Mt.  group,  the 
geologic  saddle,  long  views  from  the  top  of  Thorny  Flat  and  the  Snowshoe 
Resort  in  the  same  viewing  stations  as  the  Cheat  Mt. /Shavers  Fork  and 
the  Allegheny  Mt.  alternatives.  The  highway  then  follows  the  Shavers 
Fork  and  lower  elevations  through  the  study  area.  Although  the  proximity 
to  the  water  enhances  water-related  opportunities,  the  vistas  of  the 
segment  are  constricted  by  the  higher  elevations  of  the  knobs.  The 
opportunities  for  long  views  are  basically  eliminated  in  this  segment. 
Views  are  obtained  of  the  location  of  the  Town  of  Spruce,  the  WMRR 
Horseshoe  Curve  and  the  Railroad  Cut. 

The  foreground  vegetation  along  this  alignment  is  of  the  best 
quality  for  any  alignment.  Strong  stands  of  spruce  are  evident,  with 
few  clearcut  or  sapling  areas. 

No-Action  Alternative 


As  previously  discussed  the  no-action  alternative  presents  many 
high  quality  scenic  viewing  opportunities  from  existing  roads. 

However,  it  would  not  increase  the  opportunity  for  additional 
long  views  from  higher  elevations  as  would  the  build  alternatives.  Addi¬ 
tionally,  it  would  not  create  visual  accessibility  to  some  outstanding 
scenery,  particularly  in  the  Shavers  Fork  watershed  which  currently  can¬ 
not  be  viewed. 

The  criteria  utilized  to  compare  the  scenic  qualities  of  the 
alternatives  is  the  variety  and  diversity  of  the  long  views.  The  fore¬ 
ground  view  is  important  but  relatively  insignificant  for  comparison 
purposes  since  it  can  be  altered.  Vegetation  is  an  extremely  important 
element  of  the  foreground  view  and  can  be  varied  to  achieve  desired 
visual  qualities.  Its  height  and  distance  from  the  highway  can  also  be 
varied  to  either  buffer  or  highlight  longer  views. 

Applying  the  variety  and  diversity  of  long  views  criteria  to 
the  alternatives  results  in  the  no-action  alternative  providing  the  least 
high  quality  scenic  viewing  opportunities  of  the  alternatives  considered. 

3.  Opportunities  for  Developed  and  Dispersed  Recreation 

The  final  recommended  recreation  program  discussed  in  Section  IV 
is  the  product  of  a  thorough  evaluation,  which  initially  included  identifi¬ 
cation  of  a  comprehensive  range  of  recreational  opportunities  associated 
with  each  alternative.  These  Future  Recreational  Opportunities  programs, 
included  in  detail  as  an  addendum  to  the  technical  report  describing 
alternatives,^*^  contain  all  of  the  activities  contained  in  the  recommended 
recreation  program  and,  additionally,  campsites  and  hiking  trails.  In 
keeping  with  U.S.  Forest  Service  plans  and  policies,  dispersed  recreational 
facilities  have  been  emphasized  in  developing  both  the  recommended  recreation 
program  and  future  recreational  opportunities.  However,  the  build  alternatives 
present  excellent  opportunities  for  future  development  of  both  dispersed  and 
developed  recreational  facilities. 
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The  build  alternatives  would  also  provide  increased  access  to 
excellent  hunting  and  fishing  areas.  Only  Alternative  4  -  Shavers  Fork, 
would  significantly  improve  accessibility  to  area  streams.  If  this 
alternative  would  be  implemented  and  if  the  State  would  begin  stocking 
the  Shavers  Fork  and  its  tributaries,  there  could  be  a  significant  demand 
for  fishing  these  streams.  All  the  build  alternatives,  but  especially 
Alternative  3,  would  provide  access  to  high  quality  hunting  lands  that 
are  presently  relatively  inaccessible.  Implementation  of  any  of  the 
build  alternatives  would  provide  high  quality  hunting  opportunities, 
assuming  that  private  land  owners  allow  hunting,  and  the  demand  could 
be  substantial. 

4.  Management  Needs 

Visual  quality  objectives  have  been  defined  for  each  of  the  build 
alternatives  and  were  discussed  in  Section  IV  under  the  acquisition  (scenic 
easement)  program.  If  a  build  alternative  is  selected,  the  scenic  corridor 
should  be  managed  in  accordance  with  these  visual  quality  objectives,  which 
include  retention  and  partial  retention  objectives,  and  the  easement 
stipulations. 

The  need  to  manage  a  maintenance  program  for  the  highway  and 
recreation  facilities  would  also  be  associated  with  the  build  alternatives. 
Most  of  the  highway  maintenance  work  could  be  performed  by  the  W.V.  Depart¬ 
ment  of  Transportation  under  contract  with  the  Forest  Service.  A  similar 
arrangement  currently  exists  for  the  completed  portion  of  the  Highland 
Scenic  Highway.  The  Forest  Service  would  have  to  perform  routine  main¬ 
tenance  work  including  trash  removal,  clearing  and  grubbing,  and  mowing 
at  recreation  facilities. 

There  are  no  management  needs  associated  with  the  no-action  alter¬ 
native.  It  is  not  possible  to  determine  which  of  the  build  alternatives  has 
the  greatest  level  of  management  needs. 


C.  S  OCIAL/CULTURAL  IMPACTS 
1.  Land  Use 


As  indicated  in  Section  II,  area  comprehensive  plans  project  growth 
in  the  towns  and  villages  of  the  two  counties  and  subsequent  increases  in  the 
amounts  of  land  devoted  to  residential,  commercial,  industrial,  and  public/ 
cultural  facility  land  uses.  The  build  alternatives  would  have  an  insignifi¬ 
cant  impact  on  increasing  and  speeding  this  growth  process,  and  hence,  in 
increasing  the  amount  of  land  in  these  four  categories.  However,  the  build 
alternatives  would  cause  a  measurable  increase,  through  induced  development, 
in  the  amount  of  land  devoted  to  commercial  land  use  activities  along  roads, 
other  than  the  scenic  highway  itself,  in  the  immediate  project  area,  i.e., 
U.S.  Routes  219  and  250. 
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Comprehensive  plans  project  a  decrease  in  the  amount  of  land 
devoted  to  agricultural  land  uses.  The  build  alternatives  would  cause  an 
additional  reduction  in  the  amount  of  agricultural  land  since  the  proposed 
highway  would  require  acquisition  of  certain  lands,  particularly  in  Seg 
ment  A,  in  the  agricultural  category.  This  land  would  enter  the  open  space/ 
recreation  category.  In  the  long  term,  a  similar  impact  would  occur  to  lands 
in  the  mineral  extraction  category  that  would  be  acquired  for  construction  of 
the  proposed  highway  and  for  the  scenic  corridor  and  placed  in  the  open^ 
space/recreation  category.  These  impacts  are  further  discussed  in  Section 
V.D.l. 


The  build  alternatives  would  cause  an  increase  in  the  amount  of 
land  in  the  open  space/recreation  category  by  taking  land  from  the  agricul¬ 
tural  and  mineral  extraction  categories.  Additionally,  the  build  alterna¬ 
tives  would  generate  an  increase  in  the  amount  of  open  space/recreation 
land  devoted  to  developed  recreation  activities  such  as  the  highway  itself 
and  related  recreational  developments  like  picnic  areas  and  overlooks. 


2.  Population 

Preliminary  1980  census  data  has  indicated  that  population  growth 
rates  in  Pocahontas  and  Randolph  Counties  between  1970  and  1980  exceeded 
estimates  of  regional  planning  authorities.  These  authorities  had  also 
developed  1990  population  projections  which  now  are  in  need  of  revision 
based  on  1980  census  data.  The  existing  projections  show  an  eleven  per¬ 
cent  population  increase  in  the  two-county  area  between  1979  and  1990. 

Rased  on  population  increase  trends  indicated  by  the  1980  census,  this 
increase  may  actually  exceed  eleven  percent. 

However,  implementation  of  any  of  the  build  alternatives  would 
have  a  relatively  insignificant  impact  upon  projected  population  increases 
in  the  two— county  area.  Essentially,  most  employment  opportunities  created 
by  the  scenic  highway  extension  would  be  filled  by  local  residents  and 
would  not  attract  significant  numbers  of  new  people  to  the  area. 


3.  Public  Utilities.  Facilities  and  Emergency  Services 

As  stated  in  the  discussion  of  land  use  impacts,  the  build  alter¬ 
natives  would  have  an  insignificant  impact  on  increasing  and  speeding  the 
growth  process.  Hence,  their  impact  on  increasing  the  need  for  public 
utilities,  facilities,  and  emergency  services  would  be  minimal.  The  high¬ 
way  and  related  recreation  developments  would  require  no  electrical  power, 
and  the  proposed  highway  design  safety  features,  projected  low  traffic 
volumes,  and  increased  human  use  of  the  area  would  not  significantly 
increase  the  demand  for  emergency  services.  Although  the  build  alternatives 
would  slightly  increase  the  potential  for  forest  fires,  this  negative  inpact 
would  be  neutralized  by  improved  access  for  fire  fighting  services.  Minimal 
electric  and  phone  utility  relocation  work  may  have  to  be  undertaken  where 
the  build  alternatives  intersect  utility  lines  along  Route  9,  near  Thorny 
Flat  (Snowshoe  service) ,  and  near  Route  250. 
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The  build  alternatives  would  improve  emergency  services’  access 
to  and  from  the  project  area,  however,  as  previously  stated,  the  demand 
for  these  services  would  not  significantly  increase. 

In  general,  the  impacts  of  all  the  alternatives  on  public  utilities, 
facilities,  and  emergency  services  would  be  relatively  insignificant. 

4.  National  Radio  Astronomy  Observatory  (NRAO) 

In  Section  II  -  The  Affected  Environment,  the  NRAO  was  described 
as  were  the  reasons  it  was  located  in  Green  Bank.  Interference  with  radio 
astronomy,  or  noise,  is  generated  by  several  man-made  and  natural  sources, 
the  most  important  of  which  are: 

a.  Man-made  interference,  e.g.,  radio  transmitters,  electrical 
transmission  and  machinery,  and  vehicular  ignition  systems.* 

b.  Natural  interference,  e.g.,  lightning. 

c.  Instability  of  gain  and  noise  generated  in  the  receiver. 

The  interference  sources  associated  with  any  of  the  build  alterna¬ 
tives  would  be  two-way  radios  and  gasoline  engine  ignition  systems  (diesel 
engines  do  not  cause  a  significant  interference  problem).  Differing  degrees 
of  interference  would  be  associated  with  the  construction,  use,  and  main¬ 
tenance  of  the  proposed  extension,  and  the  alternatives,  because  of  their 
different  locations,  would  cause  varying  degrees  of  interference.  The  degree 
of  interference  also  depends  on  the  timing,  intensity,  type  and  frequency  of 
radio  radiation  at  the  source,  the  quantity  of  sources,  and  the  terrain 
between  each  source  and  the  radio  telescopes. 

Although  difficult  to  quantify  because  of  the  many  variables  involved, 
under  existing  conditions  interference  from  two-way  radios  and  gasoline  engine 
ignition  systems  is  currently  a  significant  problem  at  the  NRAO,  sometimes 
obscuring  the  extremely  weak  signals  that  NRAO  astronomers  attempt  to  monitor. 

It  should  also  be  noted  that  the  NRAO  telescopes  are  in  use  continuously 
(24  hours  per  day,  seven  days  per  week)  except  when  "down"  for  maintenance. 


Segment  H  of  Alternative  3  -  the  Back  Allegheny  Mountain  Alternative, 
lies  closer  (approximately  4.75  mi.  from  the  140  foot  telescope  at  its  closest 
point)  to  the  NRAO  than  the  others  (see  Figure  3).  Presently,  the  140  foot 
telescope  experiences  vehicular  ignition  interference  from  W.V.  Route  28/92, 
in  line-of-sight  to  the  telescope  and  about  one  mile  away. 


*Even  the  radio  suppressed  ignition  system  of  newer  vehicles  emit 
significantly  strong  radio  pulses. 
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In  the  70  MHz  to  150  MHz  frequency  range,  interference  pulses 
frequently  exceed  the  telescope's  detection  level  by  factors  of  10,000  and, 
occasionally,  by  100,000.  Segment  H  from  about  Sta.  350  near  Second 
Fork  to  about  Sta.  550  near  First  Fork  is  also  within  line-of-sight  of 
the  140  foot  telescope.  Because  radio  power  received  from  line-of-sight 
sources  is  proportional  to  the  inverse  square  of  the  distance,  the  igni¬ 
tion  interference  level  at  the  140  foot  telescope  from  Segment  H  woiold  be 
about  one- twentieth  of  the  interference  level  from  W.V.  Route  28/92.  Thus, 
ignition  interference  from  Segment  H  would  be  500  to  5,000  times  greater 
than  the  detection  level  at  the  140  foot  telescope,  and  would  add  significantly 
to  the  existing  interference,  in  proportion  to  the  traffic  density.  Additionally, 
some  of  this  interference  would  be  "held"  on  this  portion  of  Alternative  3  by 
scenic  overlooks  located  on  it  as  per  the  recreation  program.  Although  the 
impact  of  ignition  system  interference  from  Alternative  3  is  impossible  to 
mitigate,  this  "holding"  effect  of  the  overlooks  could  be  partially  mitigated 
through  the  installation  of  signs  asking  motorists  to  turn  off  their  engines 
while  viewing  the  scenery. 

Ignition  system  interference  from  Alternative  3  would  also  be  signifi¬ 
cant  during  the  construction  and  maintenance  of  the  highway.  In  addition  to 
that  of  gasoline  engine  vehicles,  ignition  interference  could  also  arise  from 
other  gasoline  engine  equipment  such  as  chain  saws,  pumps,  and  drilling  rigs. 

This  impact  could  be  mitigated  partially  by  placing  restrictions  on  the  con¬ 
tractor  requiring  him  to  utilize  diesel  powered  equipment. 

Because  of  the  interference  shielding  effect  of  Back  Allegheny  Mountain, 
Alternatives  1,  2,  and  4  would  not  add  to  the  ignition  interference  level  at  the 
140  foot  telescope. 

The  Interference  Office  at  the  NRAO,  after  reviewing  relevant 
information  of  this  study,  has  estimated  the  potential  long-range  use 
impacts  on  the  NRAO  of  the  build  alternatives  relative  to  the  no-build 

Q  h 

alternative.  Alternatives  1,  2  and  4  are  projected  to  have  minimal 
impact,  contaminating  0.1%  or  less  of  the  total  astronomical  data. 

Alternative  3  is  projected  to  have  the  greatest  iii5)act,  contaminating 
an  additional  7%  of  the  total  astonomical  data.  There  are  no  impacts 
projected  with  the  no-build  alternative. 

Two  way  radios  radiate  millions  of  times  more  radio  power  than  vehicular 
ignition  systems,  and  any  radio  transmissions  from  any  of  the  alternatives  would 
be  detectable  at  any  NRAO  telescope  and,  therefore,  would  add  to  the  interference 
level.  During  the  construction  and  maintenance  vehicles  and  facilities  would  be 
especially  significant.  Again,  restrictions  placed  on  the  contractor  could  help 
to  minimize  this  impact  but  would  not  eliminate  it.  Interference  from  two-way 
radios  in  the  vehicles  of  users  of  the  proposed  highway  would  also  add  to  the 
interference  level.  However,  this  could  probably  be  effectively  eliminated 
through  installation  of  signs  requesting  users  to  turn-off  their  two-way  radios. 
For  such  a  restriction  to  be  effectively  inplemented,  legislative  action  and 
rigorous  enforcement  would  be  necessary. 
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To  summarize  the  negative  impacts  (interference)  of  the  alternatives 
on  the  NRAO: 


1)  Ignition  systems  interference  generated  by  gasoline  engines 
would  be  associated  with  Alternative  3,  Segment  H,  to  a  degree  to  contaminate 
an  additional  7%  of  the  total  astronomical  data.  This  impact  could  not  be 
mitigated. 


2)  Interference  from  two-way  radios  would  be  a  negative  impact 
associated  with  all  the  build  alternatives.  It  could  be  partially  mitigated 
during  construction  and  maintenance  operations  and  completely  mitigated  with 
respect  to  highway  users  with  appropriate  legislative  action  and  rigorous 
enforcement . 


5 .  Evaluation  of  Consistency  with  Implementation  of  Title  VI  Procedures 

Consideration  has  been  given  to  possible  impacts  of  the  proposed 
project  that  might  occur  with  regard  to  minority  groups  as  required  by  Title  VI, 
Civil  Rights  Act  of  1964.  No  persons  or  groups  which  have  been  designated  as 
minorities  have  been  identified  within,  or  in  the  vicinity  of,  the  study  area, 
and  it  has  been  determined  there  would  be  no  impacts  requiring  furthur  investi¬ 
gations  for  consistency  with  the  implementation  of  Title  VI  procedures. 


D.  ECONOMIC  ANALYSIS 
1.  Tourism 


The  objectives  of  this  section  are  to  identify  how  and  to  what 
extent  the  alternative  locations,  recreation  development  programs,  and  acqui¬ 
sition  programs  for  the  Highland  Scenic  Highway  extension  would  change  the 
study  area's  tourism/ recreation  resource  base  and  to  estimate  the  impacts  of 
these  changes  on  visitor  flows  and  expenditures. 

Two  broad  conclusions  can  be  drawn  at  the  outset: 

.  For  tourism  and  recreation  development,  differences  among  the 
four  "build"  alternatives  are  relatively  insignificant.  Each 
alignment  offers  a  good  range  of  scenic  and  recreational 
opportunities,  with  only  minor  varations  in  quality. 

.  The  contrast  between  the  "no  action"  and  the  "build"  alterna¬ 
tives  is  blurred  by  the  fact  that  the  first  22-mile  segment  of 
the  Highland  Scenic  Highway  (HSH)  parkway  between  Routes  39  and 
219  opened  in  the  fall  of  1980.  Adding  the  23  miles  designated 
on  Route  39,  a  total  of  45  miles  of  the  HSH  are  now  open.  The 
"build"  alternatives  now  under  study  concern  the  35-40  mile 
extension  which  would  carry  the  HSH  from  Route  219,  past  the 
Snowshoe  ski  resort  and  close  to  Cass  Scenic  Railroad,  to  join 
Route  250  near  Cheat  Bridge.  For  this  analysis,  then,  the 
"no  action"  alternative  must  recognize  the  existence  of  a  45- 
mile  Highland  Scenic  Highway;  the  "build"  alternatives  will  be 
evaluated  in  terms  of  the  effects  of  extending  the  Highland  Scenic 
Highway  to  a  total  length  of  80—85  miles. 

The  four  principal  effects  which  the  HSH  extension  can  be  expected 
to  have  on  the  tourism/recreation  volume  and  in  generating  regional  economic 
benefits  are  discussed  below. 
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a.  As  an  attraction.  Whether  45  miles  or  80  miles  in  length, 
the  HSH  will  be  an  attraction  of  outstanding  quality,  adding  significantly 
to  the  breadth  of  the  regional  recreation/tourism  resource  base  and  com¬ 
plementing  existing  attractions.  As  discussed  in  Section  II.  A.  9.  present 
utilization  patterns  indicate  heavy  traffic  during  the  ski  season,  in  July 
and  August,  and  on  fall  weekends  when  foliage  color  is  at  its  height.  But 
West  Virginia  Department  of  Economic  Development  data  show  that  hotel 
occupancy  in  HSH  counties  and  their  neighbors  in  the  Potomac  Highland  Travel 
Council  is  significantly  below  the  statewide  average  in  every  month  of  the 
year. 


A  special  telephone  survey  of  area  hotel/motel  operators 
conducted  as  part  of  the  research  for  this  study  clarifies  the  detail  of 
present  traffic  patterns.  Most  existing  facilities  are  geographically 
better  situated  in  relation  to  the  extension  than  to  the  existing  portion 
of  the  Highland  Scenic  Highway.  By  far  the  largest  is  the  Snowshoe  ski 
resort  at  Slatyfork  (more  than  400  units  which,  as  previously  discussed, 
has  substantial  excess  capacity  except  during  the  ski  season).  Nine 
facilities  with  about  185  rooms  are  located  in  and  around  Elkins;  Cass, 

Durbin  and  Bartow  together  contain  about  75  rooms;  and  slightly  over  100 
rooms  are  in  Marlinton.  Operators  of  these  facilities  generally  report 
best  occupancy  in  summer,  approaching  100  percent  on  weekends  and  70-80 
percent  during  the  week.  In  winter,  overflow  from  Snowshoe  fills  the 
larger  facilities  in  Elkins  and  Marlinton  to  100  percent  on  weekends  and 
50-80  percent  midweek.  The  small  facilities  and  those  less  convenient 
to  the  resort  typically  report  veiy  low  winter  occupancy.  The  fall  season 
is  good  (75  percent  or  better)  for  about  half  of  the  operators  and  not  so 
good  (below  50  percent)  for  the  others.  Spring  is  poor  for  almost  everyone. 

Virtually  all  operators,  including  executives  at  Snowshoe, 
are  optimistic  that  the  recently  opened  HSH  segment  will  help  attract  off¬ 
season  business  ;  they  also  favor  construction  of  the  proposed  extension. 
However,  whether  or  not  the  HSH  extension  is  completed,  Snowshoe  executives 
rate  the  paving  of  the  Cass  Road  a  top  priority  need  (a)  to  improve  access 
and  cut  driving  time  to  the  resort  from  the  east,  (b)  to  in5)rove  linkage 
among  the  area’s  top  attractions — the  Cass  Scenic  Railroad,  Snowshoe,  the 
HSH  and  other  parts  of  the  Monongahela  National  Forest,  and  (c)  to  broaden 
the  potential  labor  pool  to  include  towns  in  the  vicinity  of  Cass  which 
are  currently  extremely  difficult  to  reach  in  winter. 

Based  on  the  traffic  patterns  of  other  scenic  highways,*  the 
HSH  can  be  expected  to  attract  heaviest  volume  in  summer  and  on  fall  week¬ 
ends,  and  reasonably  strong  volume  throughout  spring  and  fall.  This  pattern, 
which  complements  current  use  very  well,  would  help  absorb  the  existing 
unused  capacity.  In  winter,  most  other  highways  report  low  traffic  levels; 
several  close  whenever  there  is  snow  to  avoid  the  expense  of  plowing.  If 
the  HSH  is  kept  open  in  winter,  traffic  volvime  could  be  significant,  as 
will  be  discussed  in  the  next  section. 

b.  As  an  arterial.  The  first  segment  of  the  Highland  Scenic 
Highway,  now  open,  will  shorten  access  time  to  regional  attractions  from  mar¬ 
ket  areas  to  the  west  by  approximately  15  minutes.  Access  time  from  other 
directions  will  not  be  significantly  affected. 

*Richard  B.  Russell,  Scenic  Highway,  Talladega  Scenic  Drive,  Talimena  Scenic 
Drive,  Telecho  Plains-Robinsville  Road,  Blue  Ridge  Parkway,  and  Skyline 
Drive.  See  Technical  Report  "Description  of  Alternatives^^  for  descriptive 
information. 
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The  proposed  HSH  extension  would  shorten  driving  time  to 
Snowshoe  by  15-30  minutes  from  market  areas  in  all  directions.  From  the 
west  or  south,  traffic  from  the  existing  HSH  and  U.S.  219  would  be  routed 
over  the  extension  rather  than  through  Slatyfork,  as  at  present.  From 
the  north  and  east,  the  HSH  connection  with  U.S.  250  near  Cheat  Bridge  would 
provide  much  more  direct  access  than  U.S.  219.  Time  savings  result  both  from 
shorter  distances  over  the  HSH  and  from  the  higher  quality  of  the  HSH  roadway. 
However,  the  HSH  would  not  provide  as  extensive  access  improvement  as  would 
be  provided  by  the  completion  of  Corridor  H.  Further,  travel  time  to  other 
area  attractions,  principally  Cass  Scenic  Railroad  and  the  National  Radio 
Astronomy  Observatory,  would  probably  not  be  improved  unless  the  Cass  Road 
were  also  paved. 

Among  alternative  alignments.  Alternative  2  would  provide  most 
direct  and  uncomplicated  access  to  Snowshoe,  connecting  directly  to  the  present 
entrance  road.  Alternatives  1,  3,  and  4  intersect  with  the  road  to  Cass.  Clear 
marking  of  the  turn  would  be  essential  and  upgrading  of  the  road  may  be  required 
driving  time  should  be  about  the  same  as  for  Alternative  2. 

Summarizing,  the  existing  HSH  and  the  proposed  extension  would 
separately  and  together  improve  the  quality  of  the  road  network  for  inter-  and 
intra-regional  travel,  providing  more  timely  and  direct  access  from  all  market 
areas  and  ameliorating  safety  hazards.  Since  an  important  proportion  of  travel 
demand  will  continue  to  occur  during  the  winter  ski  season,  it  is  recommended 
that  the  cost  and  benefits  of  snow  plowing  continue  to  be  investigated  and 
serious  consideration  be  given  to  the  possibility  of  keeping  the  road  open  all 
winter. 


c.  As  a  means  of  opening  up  previously  inaccessible  backcountry 
The  Highland  Scenic  Highway  would  open  up  vast  new  areas  for  development  of 
opportunities  in  dispersed  and  concentrated  recreation.  The  recreation 
development  program  for  this  study  concentrates  on  activities  essential  to 
the  user’s  enjoyment  of  the  highway,  suggesting  a  complex  of  scenic  overlooks, 
picnic  areas,  interpretive  trails,  and  a  bikeway.  Additionally,  Alternative 

4  would  offer  new  opportunities  for  fishing  along  the  Shaver’s  Fork  and  Alter¬ 
natives  1,  2  and  3  would  open  up  new  areas  for  hunting.  Finally,  a  number 
of  areas  have  been  identified  as  appropriate  for  future  development  if  and 
as  visitor  use  indicates  need  for  more  hiking  trails,  primitive  campgrovinds , 
and/or  developed  campgrounds. 

Opening  up  of  attractions  and  facilities  on  these  previously 
hard  to  reach  areas  would  both  alleviate  pressures  on  dispersed  recreation 
facilities  where  they  are  currently  being  felt  on  the  Monongahela,  and  also 
create  new  opportunities  for  expanding  the  public  served. 

d.  By  taking  land  suitable  for  other  tourism  uses.  Alternatives 
1,  3,  and  4  all  incorporate  Segment  B,  which  crosses  Snowshoe  Company  property 
in  a  manner  which  might  interfere  with  the  planned  future  golf  course,  new  ski 
area  development,  and  associated  condominium  development.  Alternative  2  would 
also  have  similar  impacts  including  those  on  the  proposed  golf  course.  On  the 
positive  side,  these  alternatives  also  afford  excellent  views  of  the  Snowshoe 
development  from  several  outlooks;  the  increased  visibility  should  contribute 
to  a  stronger  identity  and  larger  visitor  volume  at  the  resort.  On  balance, 
land  acquisition  cost  estimates  in  this  report  have  assumed  that  the  overall 
master  plan  of  the  Snowshoe  Company  would  not  be  seriously  jeopardized  and 
that  an  equitable  agreement  could  be  reached  concerning  land  values. 
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The  preceeding  four  factors  serve  as  a  basis  for  estimating 
changes  in  estimating  visitor  flows  which  would  accrue  from  completion  of 
the  HSH  extension.  Additional  guidance  is  provided  by  traffic  statistics 
of  other  scenic  highways.  Interpeting  these  statistics,  it  is  anticipated 
usage  of  the  HSH  extension  would  be  increased  in  the  range  of  200  to  300 
cars  a  day  in  addition  to  those  which  would  otherwise  be  attracted  to  the 
area. 


Three  assumptions  form  the  foundation  for  estimating  new 
visitor  volume  and  expenditures  attracted  by  the  HSH  extension. 

.  First,  the  three  winter  months  (90  Days)  are  eliminated, 
on  the  basis  that  the  HSH  may  be  closed  over  most  of  this 
period,  or  that  if  it  is  open,  any  traffic  using  the  HSH 
would  be  using  it  as  a  "convenience”  routing.  This 
traffic  would  be  in  the  area  whether  or  not  the  HSH 
extension  existed  and  is  simply  diverted  from  other 
possible  routings.  Much  of  the  traffic  bound  for  the 
ski  slopes  would  be  in  this  category. 

.  Second,  during  the  remaining  nine  months  of  the  year  it  is 
assumed  the  estimated  additional  traffic  is  "new",  either 
attracted  to  the  area  because  of  the  HSH  or  held  longer 
than  would  be  the  case  without  the  HSH. 

.  Third,  it  is  assumed  that  the  length  of  time  spent  by  visitors 
on  the  HSH  would  average  one-half  day. 

Following  these  assumptions,  approximately  an  additional 
55,000  visitor  vehicles  would  travel  the  HSH  annually  (275  days  x  200  vehicles 
additional).  Estimating  average  occupancy  of  3.0  persons  per  vehicle*  total 
visitor  volume  is  anticipated  to  be  increased  by  approximately  165,000  annually. 
During  1978,  visitor  expeditures  in  the  HSH  counties  averaged  about  $27  per 
person  over  an  average  stay  of  1.66  nights.  On  this  basis  it  would  seem 
reasonable  that  visitors  remaining  a  half  day  longer  to  visit  the  HSH  would 
spend  an  average  of  $10  per  person  in  1980  dollars.  The  estimated  total 
increase  in  visitor  expenditures,  therefore,  would  amount  to  about  $1,650,000 
annually . 


In  summary,  the  principal  impacts  of  the  proposed  HSH  extension 
on  regional  tourism  and  recreational  patterns  that  may  be  anticipated  are 
outlined  below.  Except  as  specifically  noted,  the  differences  among  the 
four  build  alternatives  are  minor. 

.  Beneficial  Impacts 

.  As  an  attraction  of  outstanding  quality,  the  project 

would  increase  regional  visitor  volume  by  an  estimated 
165,000  annually.  The  new  visitor  volume  would  result 
in  substantial  economic  benefit  (an  estimated  $1,650,000 
per  year) .  Additional  benefit  would  accrue  from  the  fact 


*The  Blue  Ridge  Parkway  estimates  average  occupancy  at  3.3;  Skyline  Drive  now 
estimates  2.8,  down  from  4.0  prior  to  1978.  Survey  data  for  the  Monongahela 
National  Forest  indicates  an  average  occupancy  of  3.5  persons  for  all  visits. 
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.  The  project  would  improve  the  quality  of  the  road  network 
for  inter-  and  intra-regional  travel,  shortening  access 
time  to  major  attractions  by  about  15  minutes  and 
ameliorating  safety  hazards  on  existing  roads.  Alterna¬ 
tive  2  would  provide  most  direct  and  uncomplicated  access 
to  Snowshoe  Ski  Resort,  the  most  highly  developed  existing 
area  attraction. 

.  The  project  would  open  up  previously  inaccessible  back 
country,  creating  new  opportunities  for  dispersed  and 
concentrated  recreation  and  alleviating  current  pressures. 
Alternatives  1,  3  and  4  would  also  offer  new  opportunities 
for  fishing  along  Shaver’s  Fork. 

Adverse  Impacts  Which  Cannot  Be  Avoided 

•  The  great  majority  of  increased  tourism  and  recreation 
volume  would  occur  during  current  low  periods.  However, 
higher  volume  may  also  be  expected  during  peak  periods 
(summer  and  fall  foliage  weekends)  which  could  create 

or  intensify  congestion  at  those  times. 

•  Larger  tourism  volume  would  also  increase  requirements 
for  cleanup  of  human  and  automobile  pollutants  and 
litter. 

.  The  opening  of  previously  inaccessible  back  country 
would  introduce  human  activity  into  areas  formerly 
in  an  undeveloped  condition. 

.  Alternatives  1,  3  and  4  would  require  taking  of  Snowshoe 
Company  property  which  could  constrain  development  of  the 
golf  course,  a  new  ski  area  and  associated  condominium 
development.  Alternative  2  would  also  constrain  develop¬ 
ment  of  the  proposed  golf  course. 

Relationship  of  local  short— tenri  uses  to  long-range  productivity 

.  All  benefits  and  adverse  effects  on  tourism  and  recreation 
would  occur  in  the  longer  term;  none  in  the  short-range 
construction  period. 

.  Long-term  benefits  could  be  significantly  magnified  if 
the  road  between  Snowshoe  and  Cass  were  improved  and 
paved  to  allow  easy  access  and  communications  for 
tourists  and  local  business  interests. 

Irreversible  and  Irretrievable  commitments  of  resources 


Any  commitment  of  Snowshoe  property  to  the  HSH  would 
be  essentially  irreversible  and  irretrievable. 

Once  access  is  provided  to  previously  inaccessible 
areas,  return  to  an  undeveloped  condition  is  not 
easily  achieved. 
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2. 


Coal  Production 


a.  Introduction 


As  discussed  in  Section  II,  coal  deposits  are  located  in  the 
northern  half  of  the  study  area  and  are  being  actively  mined.  Both  strip 
and  deep  mining  techniques  are  currently  being  utilized  by  a  number  of 
operators  who  hold  lease  arrangements  with  the  Mower  Lumber  Company. 

Preliminary  1980  coal  production  figures  indicate  that  approximately  of  the 
96  million  tons*  of  coal  reserves  in  the  area,  445,000  tons  were  mined  that 
year.  Strip  mining  accounted  for  about  three-quarters  of  the  tonnage. 

Unmined  reserves  are  located  on  the  knobs  along  Cheat  Mountain, 
such  as  Crouch,  Beech  Flat,  Ward  and  Snyder  Knobs,  and  on  the  knobs  along 
Back  Allegheny  Mountain  between  the  Cass  Scenic  Railroad  and  U.S.  Route  250. 

Currently,  the  primary  coal  haul  roads  extend  southward  into 
the  project  area  from  U.S.  Route  250.  One  begins  near  Cromer  Top  and  services 
an  active  strip  mine  and  deep  mine  on  Barton  Knob.  Two  other  main  coal  haul 
roads  begin  near  Cheat  Bridge  and  extend  southward  along  the  east  and  west 
sides  of  the  Shavers  Fork.  The  one  on  the  west  side  services  an  active  strip 
mine  and  a  deep  mine  complex  near  Barton  Knob,  two  extensive  active  strip  mines 
northeast  and  southeast  of  Crouch  Knob,  and  one  coal  loading  facility.  The 
haul  road  on  the  east  side  of  the  Shavers  Fork  serves  a  coal  processing  and 
loading  facility  near  Cheat  Bridge  and  a  disposal  area  just  south  of  Fish 
Hatchery  Run. 


b.  No-Build  Alternative 


With  the  no-build  alternative,  coal  production  is  likely  to 
continue  at  the  current  (1980)  rate  of  approximately  500,000  tons  a  year. 
Mining  would  occur  in  previous  and  existing  mining  areas  as  well  as  on 
additional  knobs  along  Cheat  and  Back  Allegheny  Mountains.  Mining  and 
reclamation  activities  would  be  closely  regulated  by  the  West  Virginia 
Department  of  Natural  Resources.  The  amount  of  land  in  the  mineral 
extraction  category  would  gradually  increase  over  the  next  fifteen  years. 

c.  Build  Alternatives 


As  indicated  in  Section  IV,  if  a  build  alternative  is  pursued, 
acquisition  of  scenic  easements  and  management  of  a  selected  scenic  corridor 
would  preclude  most  mining  activity  as  it  is  presently  conducted.  Specifi¬ 
cally  within  retention  (R)  easement  areas,  only  deep  mining  activity  would  be 
allowed  if  adequately  camouflaged  from  the  scenic  highway  and  recreation 
areas.  Haul  roads  would  be  permitted  only  if  they  would  follow  the  natural 
land  contours  and  would  be  limited  in  width  so  they  would  not  be  visually 
evident  from  the  highway.  Within  the  partial  retention  (PR)  easement  areas, 
deep  mines  and  hauls  roads  would  be  permitted  only  if  they  remain  visually 


*This  is  an  estimate  for  reserves  in  four  of  the  five  seams  located  in  the 
area  (See  Section  II.B.6.a). 
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subordinate  to  the  characteristic  landscape.  The  provisions  of  Public  Law 
93-87  would  not  permit  use  of  the  highway  by  commercial  vehicles  including 
those  serving  the  area's  coal  industry.  For  this  reason  and  to  avoid  safety 
hazards,  at-grade  intersections  between  the  scenic  highway  and  coal  haul 
roads  would  not  be  allowed. 

Easement  acquisition  programs  for  Alternatives  1  and  2 
on  Cheat  Mountain  include  the  least  amount  of  land  containing  coal  reserves, 
and  avoid  most  coal  reserves  along  Back  Allegheny  Mountain.  Alternative  3 
avoids  a  portion  of  Cheat  Mountain  from  north  of  Snyder  Knob  to  Beech  Flat 
Knob.  Alternative  4  avoids  much  of  the  coal  deposits  along  Back  Allegheny 
Mountain  south  and  east  of  First  Fork  and  in  the  headwaters  area  of  Second 
Fork.  Alternative  4  would  have  an  additional  effect  on  the  recovery  of 
coal  reserves  because  of  its  proximity  to  the  two  main  haul  roads  along 
the  Shavers  Fork.  Although  Alternatives  1  and  2  affect  the  least  amount 
of  land  containing  coal  deposits,  it  does  not  necessarily  follow  that 
these  alternatives  affect  the  least  amount  of  coal  reserves.  The  actual 
quantity  of  coal  in  any  particular  area  of  the  study  area  is  not  known. 

Given  the  restrictions  that  would  be  placed  on  coal  mining 
activity  with  implementation  of  any  of  the  build  alternatives,  it  is  highly 
probable  that  the  mine  operators  and  land  owner  would  choose  to  strip  mine 
economically  recoverable  coal  reserves  from  the  areas  that  would  be  affected 
by  a  particular  build  alternative,  between  the  time  the  decision  is  made  to 
build  the  extension  and  the  time  the  extension  is  completed.  An  accelerated 
mining  program  would  have  to  be  undertaken  to  recover  as  much  coal  as  could 
be  extracted  through  short-term  mining  methods.  Strict  enforcement  of  Office 
of  Surface  Mining  Regulations  would  be  essential  to  an  environmentally  sound 
mining  operation  of  this  magnitude.  Coordination  among  the  Forest  Service, 
Office  of  Surface  Mining,  Department  of  Natural  Resources,  mine  operators,  and 
land  owners  is  essential  to  the  economically  and  environmentally  sound  removal 
of  coal  from  the  affected  area.  Accelerated  removal  of  reserves  outside  the 
scenic  corridor  that  must  be  hauled  through  the  corridor  should  also  be  con¬ 
sidered  since  the  construction  of  haul  roads  within  scenic  easement  areas 
would  be  strictly  regulated. 

In  summary,  the  selection  of  a  build  alternative  may  induce 
property  owners  and  miners  to  accelerate  the  recovery  of  coal  within 
the  chosen  corridor,  with  the  purpose  of  removing  as  much  of  the  resource 
as  possible  before  the  extension  of  the  highway  is  completed.  In  this 
case,  coal  production  would  greatly  exceed  the  500,000  ton  annual  pro¬ 
duction  estimate  forecast  for  the  no-build  alternative,  at  least  through 
1995.  If  this  accelerated  mining  activity  develops,  the  Forest  Service 
may  have  to  moderately  increase  its  reclamation  program  over  that  described 
in  Section  IV.  Mined  lands  would  temporarily  be  placed  in  the  mineral 
extraction  category  and  later  would  become  open  space/recreational  land 
uses  as  the  scenic  highway  is  implemented. 

Even  if  an  accelerated  recovery  of  affected  reserves  would 
occur  with  the  selection  of  a  build  alternative,  many  of  the  area’s  reserves 
that  cannot  be  economically  removed  with  short-term  extraction  methods  would 
remain  underground.  After  the  extension  is  constructed,  recovery  of  these 
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reserves  would  be  more  costly  because  of  the  scenic  easement  program.  There 
fore,  in  the  long-term,  implementation  of  a  build  alternative  would  inhibit 
the  mining  of  remaining  reserves  and  thus  reduce  the  potential  total  coal 
output  of  the  area. 

3.  Timber  Production 

The  acquisition  programs  and  recommendations  which  have  been  set 
out  in  this  report  have  varying  degrees  of  economic  impact  upon  the  timber 
resources. 


The  fee  simple  acquisition  for  the  construction  corridor  of  a 
selected  build  alternative  would  be  the  only  area  totally  removed  from 
any  future  consideration  for  timber  production.  The  various  alternatives 
result  in  a  taking  of  private  land  ranging  from  3,996  acres  to  4,796  acres. 

This  represents  a  growth  potential  of  approximately  650MBF*  annually,  not 
a  significant  figure  in  terms  of  the  available  timber  within  economic  reach 
of  sawmills  operating  in  this  area.  Any  additional  fee  acquisition  that  may 
occur  outside  of  the  1,000  feet  construction  corridor,  as  the  result  of  the 
acquisition  negotiation  process  or  of  the  land  locking  of  parcels,  would  be 
managed  according  to  the  established  visual  quality  objectives. 

Within  areas  designated  for  easement  acquisition,  timber  management 
would  be  directed  by  two  visual  quality  objectives:  1)  retention  which  allows 
management  activities  that  are  not  visually  evident,  and  2)  partial  retention 
which  requires  that  management  activities  remain  visually  subordinate  to  the 
characteristic  landscape. 

Retention  generally  precludes  clearcutting  but  allows  other  harvesting 
activities  such  as  shelterwood  or  partial  cuts  which  do  not  introduce  form, 
line,  color,  or  texture  changes.  The  greatest  impact  of  the  management 
objective  would  be  upon  the  management  of  pure  red  spruce  stands.  Partial 
cuts  in  pure  spruce  stands  expose  the  residual  stands  to  windthrow,  ice 
and  snow  damage.  The  necessity  to  limit  management  activity  to  partial 
cuts  such  as  shelterwood  results  in  higher  management  and  logging  costs. 

A  multi-cut  shelterwood  would  expose  the  owner  to  greater  risk  in  the  stand 
management,  reduce  stumpage  values  due  to  higher  logging  costs  per  unit 
removed,  and  cause  higher  forest  management  costs  due  to  the  more  intense 
nature  of  the  harvesting  system.  The  negative  impact  on  spruce  management 
operations  would  also  be  felt  by  several  rustic  fence  mills  which  are 
completely  dependent  upon  the  red  spruce  stands  in  the  Shavers  Fork 
drainage  area. 

Management  of  the  various  hardwood  types  occxiring  in  retention 
areas  would  also  be  negatively  affected  by  the  build  alternatives.  Since 
only  shelterwood  or  partial  cuts  would  be  allowed,  longer  rotation  periods 
would  result.  Longer  rotations  would  reduce  landowner  returns  on  investment 
due  to  the  longer  carrying  periods.  To  meet  the  retention  objective  it 
would  be  necessary  to  cut  lower  than  normal  volumes  and  to  visit  stands 
more  frequently.  Within  the  Shavers  Fork  drainage  area  this  practice 
would  increase  operating  costs  because  of  the  need  for  increased  sediment 
control  measures  to  maintain  a  high  water  quality  level.  These  costs 
would  be  partially  offset  by  the  better  log  quality  resulting  from  longer 
rotation  periods. 


*MBF  =Thousand  Board  Feet 
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Timber  management  activities  within  partial  retention  areas  would 
be  more  flexible  than  those  within  retention  areas  and  could  result  in 
elements  of  form,  line,  or  texture  which  are  evident  but  visually  subor¬ 
dinate  to  the  characteristic  landscape.  Irregularly  shaped  dear-cuts  and 
Partial  regeneration  cuts,  such  as  shelterwood,  would  be  permitted.  Roads 
and  skid  trails  from  logging  areas  would  be  allowed  but  would  have  to  be 
visually  subordinate  to  the  characteristic  landscape. 

Restrictions  on  commercial  hauling  on  the  Highland  Scenic  Highway 
and  on  haul  roads  within  the  easement  areas  would  also  unfavorably  impact 
timber  operations.  These  restrictions  would  be  particularly  acute  for  those 
areas  which  would  be  outside  of  the  areas  controlled  by  easements  but  would 
require  hauling  on  roads  located  within  the  easement  areas. 

Management  activity  in  partial  retention  areas  would  result  in 
longer  than  normal  rotation  periods,  increased  carrying  and  logging  costs, 
higher  management  costs,  and  removal  of  smaller  than  normal  volumes.  These 
requirements  would  tend  to  increase  timber  management  costs  but  not  to  the 
extent  that  costs  would  be  increased  within  retention  areas. 

Within  the  easement  areas,  the  requirement  to  lengthen  rotations 
and  reduce  cutting  levels  would  result  in  reduced  harvest  levels  for  20  years, 
^fber  20  years,  timber  harvest  would  not  be  inqjacted.  Impacts  associated  with 
reduced  harvests  in  the  Shavers  Fork  drainage  area  would  be  the  most  signifi¬ 
cant  because  of  the  current  level  of  dependency  upon  red  spruce  in  this  area. 

Estimated  reductions  in  sawtimber  outputs  are  shown  in  Table  52. 
Alternative  3  would  cause  the  greatest  loss  (2.350  MMBF/year) ,*and  Alterna¬ 
tive  2  would  cause  the  least  (1.20  MMBF/year). 

4.  Grazing  Lands 

Grazing  lands  located  in  the  southern  and  southeastern  portions 
of  the  project  area  would  be  affected  by  all  four  build  alternatives. 
Specifically,  Segments  A,  B,  and  D  would  cause  some  loss  of  pasture  on 
private  and  Federally  owned  lands,  however,  these  losses  would  be  minimal. 

Only  a  fifty  foot  band  of  acreage  would  be  lost  where  alternatives  traverse 
grazing  lands.  Grazing  activity  outside  of  this  band  could  continue  since 
this  land  use  would  be  compatible  with  visual  quality  objectives  established 
for  the  four  build  alternatives.  Actual  loss  of  potentially  useful  grazing 
acreage  is  given  below. 


Alternative 

Alignment 

Segment 

Highway  Length 
Affecting  Grazing 
Lands  (feet) 

Average  Width* 
Taken  for  Highway 
Use  (feet) 

Loss  of 
Grazing 
Lands  (acres) 

1,  3,  4 

A,  B 

7,200 

50 

8.3 

2 

A,  D 

17,200 

50 

19.7 

*Width  includes  pavement,  shoulder,  and  safety  margin. 

Although  demand  for  livestock  grazing  of  Forest  Service  lands  is 
reportedly  strong  and  is  expected  to  exceed  the  supply  that  can  be  made 
available  through  1985,  the  amount  of  land  that  would  be  removed  from  pro¬ 
duction  is  too  small  to  significantly  affect  local  farming  operations. 

*MMBF  =  Million  Board  Feet 
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TABLE  52 


PROJECTED  REDUCTIONS  IN  SAWTIMBER  OUTPUTS 

REDUCTION 

Alternative  Percent  MMBF/Year 


ALTERNATIVE  1 

Within  Shavers  Fork  Watershed  10  1.00 

Scenic  Corridor  Outside  Shavers  Fork  5  »25 

Total 


ALTERNATIVE  2 

Within  Shavers  Fork  Watershed  7  0.7 

Scenic  Corridor  Outside  Shavers  Fork  10  »50 

Total  1«20 


ALTERNATIVE  3 

Within  Shavers  Fork  Watershed  20  2.00 

Scenic  Corridor  Outside  Shavers  Fork  7  0«  35 

Total  2.35 


ALTERNATIVE  4 

Within  Shavers  Fork  Watershed  15  1.50 

Scenic  Corridor  Outside  Shavers  Fork  7  0. 35 

Total 


The  production  within  the  Shavers  Fork  watershed  is  based  on  the  current 
estimated  annual  production  of  10  MMBF.  Within  the  scenic  corridor  outside 
of  the  Shavers  Fork  watershed,  an  annual  production  of  5.0  MMBF  has  been 
assumed.  The  production  rate  is  normally  250  BF  per  acre  per  year.  The 
percentage  of  reduction  is  based  on  reductions  in  annual  production  due  to 
visual  management  restrictions  within  the  scenic  corridor?. 
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In  order  to  maintain  effective  utilization  of  grazing  lands  divided 
by  the  highway,  livestock  crossings  would  be  permitted,  either  at  grade  or 
beneath  the  highway,  although  this  could  invoke  some  inconvenience  to  farmers 
and  motorists  alike. 

Because  of  the  vehicular  restrictions  set  by  the  1973  Highways  Act 
(P.L.  93-87),  the  transport  of  livestock  on  the  Highland  Scenic  Highway  would 
be  prohibited,  however,  existing  roads  used  for  such  purposes  within  the  pro¬ 
ject  area  would  be  maintained. 

5 .  Employment  and  Local  Revenue 

The  objective  of  this  section  is  to  examine  how  and  to  what  extent 
the  various  build  alternatives  for  the  Highland  Scenic  Highway  extension  would 
affect  the  local  and  regional  econonty^  in  terms  of  jobs,  income,  and  government 
revenues.  The  analysis  focuses  on  several  areas  of  potential  economic  impact, 
including  (1)  changes  identified  above  with  respect  to  tourism,  coal  production, 
timber  production,  and  grazing;  (2)  construction  and  maintenance  of  the  highway 
and  associated  recreational  facilities;  (3)  the  acquisition  of  privately-owned 
land  by  the  U.  S.  Government;  and  (4)  changes  in  the  quality  of  life  for  local 
residents . 


a.  Tourism 


Completion  of  any  of  the  four  proposed  build  alternatives  for 
the  Highland  Scenic  Highway  extension  could  produce  some  $1,650,000  per  year 
in  additional  visitor  spending  within  or  near  the  study  area  (see  Section  D.l. 
above) .  This  compares  with  an  estimated  $33  million  spent  by  visitors  to  the 
two  Highland  Scenic  Highway  counties  in  1978,  and  would  represent  a  far  more 
significant  share  of  visitor  expenditures  in  Pocahontas  County. 

Assuming  that  it  takes  about  $20,000  in  expenditures  to  create 
a  job  in  tourism,  as  is  the  national  average  excepting  transportation,  this 
anticipated  level  of  additional  spending  would  create  82.5  new  year-round 
equivalent  jobs.  Most  of  the  jobs  would  be  in  the  services  and  retail  trade 
sectors,  where  wages  now  average  about  $8,000  per  year.* 

Based  on  statewide  data  showing  that  every  $100  spent  by 
visitors  in  West  Virginia  generates  another  $34  in  indirect  sales,  the  total 
impact  of  tourism  growth  attributable  to  the  highway  extension  could  exceed 
$2.2  million  annually.  State,  gasoline,  sales,  B  &  0,  and  personal  income 
taxes  generated  by  such  sales  would  amount  to  about  $150,000  if  paid  at  1980 
rates . 


b .  Coal  Production 

Some  216,000  tons  of  coal,  representing  nearly  20  percent  of 
Randolph  County's  total  production,  were  mined  within  the  study  area  in  1979. 
Preliminary  estimates  for  1980  indicate  that  output  more  than  doubled  to 
445,000  tons,  due  entirely  to  an  increase  in  surface  mining  activity  which 
accounted  for  over  75  percent  of  the  total  volume  (341,000  tons).  Based  on 


*While  this  is  somewhat  higher  than  travel  industry  wage  figures  reported  by 
the  West  Virginia  Governor's  Office  of  Economic  and  Community  Development 
for  counties  in  the  Potomac  Highlands  Travel  Council,  it  is  well  below  the 
average  paid  at  the  Snowshoe  ski  resort  in  1979. 
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statewide  worker  productivity  figures  of  991  tons  and  3,569  tons  per  man-year 
for  underground  and  surface  mines  respectively,  approximately  201  man-years 
of  direct  labor  were  employed  in  study  area  mining  operations  last  year. 
Indirect  employment  in  coal  processing,  trucking,  and  related  industries  is 
estimated  by  a  local  mining  company  at  one  additional  job  opportunity  for 
every  man-year  expended  in  the  mines. 

As  discussed  in  Section  D.2.  above,  all  four  build  alternatives 
for  the  Highland  Scenic  Highway  extension  could  have  serious  implications  for 
the  mining  industry,  whether  through  prohibition  of  surface  mining  in  easement 
ar'ea.s  or  through  the  imposition  of  landscape  and  water  quality  management 
systems  which  would  increase  the  cost  of  mining  operations.  However,  with  the 
cooperation  of  the  mine  owners,  it  may  well  be  possible  to  accelerate  mining 
operations  to  remove  economically— recoverable  reserves  from  impacted  areas 
before  the  restrictions  take  effect,  provided  market  conditions  remain  favor¬ 
able  throughout  the  proposed  recovery  period.  The  consequences  of  accelerated 
mining  activity  in  the  study  area  would  be  beneficial  for  the  local  economy , 
generating  direct  and  indirect  employment  for  approximately  500  full-time 
workers  if  output  levels  are  set  at  500,000  tons  per  year  and  if  the  1980 
surface: underground  production  ratio  continues.  Since  much  of  the  infra¬ 
structure  (access  roads,  processing  facilities,  etc.)  needed  to  support  this 
level  of  production  is  already  in  place,  little  additional  Investment  should 
be  required  on  the  part  of  local  mining  companies. 

c.  Timber  Production 


Each  of  the  four  build  alternatives  would  reduce  the  output 
of  sawtimber  in  the  study  area,  by  estimated  amounts  ranging  from  950,000  to 
2.3  million  board  feet  per  year  (see  Section  D. 3.).  Alternative  3  would  have 
the  most  significant  impact  on  harvest  levels,  as  it  includes  in  its  fee  and 
easement  acquisition  programs  the  greatest  percentage  of  land  in  the  Shavers 
Fork  watershed  currently  under  timber  management. 

As  discussed  in  Section  D.3.  above,  local  timber  companies 
could  also  expect  some  increases  in  investment  and  production  costs  to  result 
from  each  build  alternative.  Although  in  the  long- rim  these  increases  may 
be  offset  by  higher  timber  values,  in  the  short-run  they  may  make  it  unprofit¬ 
able  to  harvest  the  land  at  all.  Detailed  analysis  of  the  economics  of  the 
local  timber  industry  is  beyond  the  scope  of  this  report;  however,  many  small 
U.S.  timber  companies  operate  on  very  narrow  profit  margins  imposed  by  regional 
price  ceilings  for  their  products  and  can  be  driven  out  of  the  market  by  even 
minor  increases  in  production  costs. 

Any  reduction  in  annual  timber  production  on  lands  within  the 
study  area  would  be  felt  directly  by  the  sawmills  and  rustic  fencing  firms 
that  rely  on  these  lands  for  their  raw  materials.  At  least  seven  local  mills 
utilize  timber  harvested  in  the  Shavers  Fork  watershed  on  a  regular  basis, 
and  four  mills  are  entirely  dependent  on  this  source.  Based  on  employment 
and  dependency  information  reported  by  these  mills,  it  is  estimated  that  the 
current  annual  timber  cut  in  the  study  area  supports  between  110  and  125 
full-time  processing  jobs. 
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Local  demand  for  sawtlmber  reportedly  is  high  and  exceeds 
the  potential  yield  and  programmed  harvests  for  Federally-owned  lands  on 
the  MDnongahela  National  Forest.^  If  annual  sawtimber  output  levels  on 
privately-owned  lands  are  reduced  by  the  amounts  indicated  in  Section  D.3. 

(8-16  percent),  there  could  well  be  a  commensurate  reduction  in  employment 
levels  at  the  mills.  In  the  case  of  Alternative  3,  this  could  mean  a  loss 
of  18-20  jobs  paying  an  average  of  $10 ,000-$12 ,000  a  year  at  prevailing  wage 
rates  (Table  53).  Cutbacks  in  industries  with  forward  and  backward  linkages 
to  the  mills,  including  logging  contractors,  truckers,  dimension  plants, 
and  wood  products  firms,  could  eliminate  an  equivalent  number  of  local  jobs 
unless  alternative  sources  of  sawtimber  supply  are  made  available. 

d.  Grazing 

Construction  of  Alternatives  1,  3,  or  4  would  affect  8.3  acres 
of  grazing  land;  Alternative  2  would  affect  19.7  acres  (Section  D.4.  above). 
About  five  acres  of  this  pasture  is  currently  being  managed  by  the  Forest 
Service  as  grazing  allotments.  The  Forest  Service  estimates  resulting  losses 
for  these  five  acres,  in  terms  of  annual  usage  and  grazing  permit  fees,  at  10 
animal-unit  months*  and  $16  respectively.  Loss  to  private  owners  cannot  be 
quantified.  Although  demand  for  livestock  grazing  on  the  Forest  reportedly 
is  strong  and  is  expected  to  exceed  the  supply  that  can  be  made  available 
through  1985,  the  amount  of  land  that  would  be  removed  from  production  is  too 
small  to  have  any  measurable  effects  on  local  livestock  farming  operations. 

e.  Highway  Construction  and  Maintenance 

Construction  costs  of  the  four  build  alternatives  and  their 
associated  recreation  programs  have  been  estimated  at  $1,008,000  to  $1,173,000 
per  mile  in  1980  dollars.  The  direct  labor  component  can  be  expected  to  average 
$350,300  to  $410,700  per  mile,  or  about  35  percent  of  total  costs.  Thus, 
assuming  that  the  project  is  completed  in  sections  of  approximately  equal 
length  annually  per  35-week  (April-October)  season,  it  could  generate  the 
equivalent  of  77  to  89  full-time  construction  jobs,  paying  an  average  wage 
of  $500/week,  over  the  10  year  construction  period.  Alternative  1,  the  most 
expensive  of  the  four  alternatives  to  construct  and  also  the  one  requiring 
the  largest  volume  of  excavation,  would  likely  create  the  most  employment. 

Experience  on  comparable  highway  projects  undertaken  near  the 
study  area  has  shown  that,  while  certain  engineering,  contract  management, 
and  speciality  skills  such  as  guardrail  installation  must  be  brought  in  from 
other  parts  of  West  Virginia  or  outside  the  state,  construction  crews  are 
composed  primarily  of  local  residents.  Contractors  responsible  for  the  seven 
mile  section  of  the  Highland  Scenic  Highway  immediately  southwest  of  U.S. 

Route  219  estimate  that  70  to  80  percent  of  their  workers  came  from  Pocahontas 
and  adjacent  counties  (Randolph,  Greenbrier,  and  Nicholas).  Approximately 
two-thirds  of  this  workforce  consisted  of  individuals  skilled  or  semi-skilled 
in  the  construction  trades,  with  the  balance  being  made  up  of  unemployed  miners, 
forest  industry  employees,  or  other  temporary  job-seekers.  In  the  case  of 
Pocahontas  County  alone,  the  project  has  accounted  for  nearly  half  of  all 
construction  Industry  employment  and  over  $1  million  in  wage  payments  to  county 
residents  during  the  past  three  years. 


*Two  head  of  adult  cattle  x  five  months  grazing  season 
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TABLE  53 


ESTIMATED  DIRECT  IMPACT  OF  HSH  BUILD  ALTERNATIVES 
ON  TIMBER  -  RELATED  EMPLOYMENT 


Emp loyment 

Reduction 

(FTE  Jobs) 

Alternative 

Reduction  (%)  1/ 

Mills  2/ 

Other  3/ 

Total 

1 

8 

9-10 

9-10 

18-20 

2 

8 

9-10 

9-10 

18-20 

3 

16 

18-20 

18-20 

36-40 

4 

12 

13-15 

13-15 

26-30 

1/  Includes  lands  in  corridor  and  Shavers  Fork  (See  Section  2.c.). 

2/  Based  on  estimated  number  of  milling  jobs  supported  by  sawtimber 
taken  from  the  study  area. 

3/  Based  on  ratio  of  sawmill  to  other  lumber  and  wood  products 
industry  employment  in  Randolph  and  Pocahontas  Counties,  plus 
allowance  for  jobs  in  the  transportation  sector.  Excludes  jobs 
in  the  construction  and  trade  sectors  which  may  be  generated  by 
timber  sales. 
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Some  of  the  materials  and  supplies  used  in  highway  con¬ 
struction  can  also  be  locally  procured.  On  the  contract  referenced  above, 
expenditures  for  fuel,  tools,  spare  parts,  and  various  construction  mate¬ 
rials  (including  1,000  feet  of  split  rail  fencing)  purchased  from  local 
businesses  amounted  to  about  $100,000  a  year.  In  addition,  the  principal 
sub-contractor  on  the  project,  a  local  construction  company,  processed 
some  $300,000  worth  of  its  paving  materials  at  the  company-owned  limestone 
rock  quarry  in  Pocahontas  County. 

Similar  expenditure  patterns  could  be  expected  to  prevail 
for  the  extension  of  the  Highland  Scenic  Highway,  regardless  of  the  alter¬ 
native  selected.  Depending  on  the  highway  design  specifications  and  the 
number  of  concrete  structures  involved,  the  project  could  also  generate 
demand  for  ready-mix  concrete  and  other  structural  materials  supplied 
by  local  firms.  Finally,  it  is  possible  that  local  construction  companies 
would  be  successful  in  bidding  for  portions  of  future  highway  projects  that 
have  been  held  in  the  past  by  outside  firms.  This  could  have  a  significant 
impact  on  the  local  economy,  not  only  in  the  construction  sector,  but  in 
the  banking,  insurance,  and  trade  sectors  as  well. 

Once  the  project  is  completed,  it  would  provide  a  limited 
amount  of  employment  for  highway  maintenance  crews — on  the  order  of  two 
man-years  per  year  based  on  U.S.  Forest  Service  estimates  and  assuming 
the  highway  is  closed  during  the  winter  months.  If  the  highway  were  kept 
open  year-round,  this  figure  would  probably  rise  to  three  man-years  to 
cover  ice  control  and  snow  removal.  An  additional  two  man-years  of 
employment  would  be  generated  by  the  need  to  maintain  the  overlooks, 
picnic  areas,  and  other  facilities  included  in  the  recreation  program 
for  each  alternative.  In  summary,  the  highway  would  create  from  four  to 
five  full-time  equivalent  jobs  paying  on  an  average  salary  of  $13,000 
per  year  on  a  permanent  basis. 

Finally,  as  during  the  construction  phase,  it  is  likely 
that  some  local  materials  (particularly  limestone  rock)  would  be  purchased 
in  connection  with  these  highway  maintenance  activities.  The  value  of 
such  purchases  to  the  area's  economy  may  be  roughly  estimated  at  $10,500 
to  $12,000  per  year,  depending  on  the  length  of  the  alternative  selected. 
This  would  represent  about  ten  percent  of  total  highway  maintenance  costs 
calculated  at  $3, 000/mile,  or  slightly  higher  than  the  current  West 
Virginia  Department  of  Highways'  average  for  state-maintained  roads  in 
Pocahontas  County. 

f .  Land  Acquisition 

The  fee  acquisition  programs  proposed  for  the  various  build 
alternatives  would  remove  between  4,802  and  5,509  acres  of  land  from  private 
ownership  and,  by  so  doing,  reduce  the  property  tax  base  in  Randolph  and 
Pocahontas  Counties.  An  additional  31,881  to  44,739  acres,  while  being 
allowed  to  remain  in  private  hands,  would  be  covered  by  scenic  easements 


limiting  their  development  potential.  However,  since  neither  county 
offers  tax  concessions  on  easement  property,  this  conqjonent  of  the 
acquisition  programs  would  have  no  immediate  impact  on  local  tax  receipts, 
although  it  could  have  a  moderating  effect  on  assessment  values  in  the 
future. 


Table  54  provides  estimates  of  current  tax  levies  on  land 
recommended  for  fee  acquisition  under  Alternatives  1,  2,  3,  and  4.  In 
Randolph  County,  where  the  last  comprehensive  assessment  was  conducted 
by  the  State  in  1965,  valuations  placed  on  undeveloped  property  south 
of  U.S.  Route  250  are  extremely  low,  averaging  about  $8/acre.  Except 
for  a  few  parcels  along  the  Segment  C  corridor  (Alternatives  1  and  2) , 
all  of  the  land  in  this  area  is  owned  by  the  Mower  Lumber  Company  and 
taxed  at  the  Class  III  rate  of  $2.45  per  $100  of  assessed  valuation. 

Total  estimated  tax  receipts,  which  reflect  the  low  assessment  values 
and  differ  only  in  accordance  with  the  amount  of  land  involved,  range 
from  $311  (Alternative  3)  to  $503  (Alternative  2)  per  year.  The  esti¬ 
mated  annual  tax  per  acre  of  $0,196  is  well  below  the  FY  1980  PILT 
payment  level  of  $0. 738/acre,  indicating  that,  under  its  current  tax 
structure,  Randolph  County  would  experience  a  net  gain  in  total  revenues 
from  the  transfer  of  privately-owned  property  to  the  Federal  Government. 

In  Pocahontas  County,  most  of  the  land  included  in  the  fee 
acquisition  programs  was  last  assessed  in  1975  at  values  ranging  between 
$25  and  $100  per  acre.  The  estimates  in  Table  54  are  based  on  an  assumed 
average  valuation  of  $60/acre  and  FY  1980  tax  rates  on  Class  II  (owner- 
occupied  residential  property  and  farms)  and  Class  III  property.  It  is 
also  assumed  that  50  percent  of  all  privately-held  acreage  along  corridor 
Segments  A  and  D  qualifies  for  the  Class  II  rate  of  $0.75  per  $100,  even 
though  no  buildings  or  subdivided  lots  would  be  removed  from  private 
ownership.  This  explains  the  lower  average  tax  applied  to  the  acquisi¬ 
tion  program  for  Alternative  2,  which  involves  a  proportionately  greater 
amount  of  residential  and  agricultural  land.  The  majority  of  the  acreage 
needed  to  build  the  other  three  alternatives  would  be  taken  from  undevel¬ 
oped  Snowshoe  and  Mower  Lumber  Company  holdings  where  the  Class  III  tax 
rate  of  $1.50  per  $100  applies.  Alternative  2  would  have  the  most 
significant  impact  on  the  Pocahontas  County  tax  base,  removing  some  3,923 
acres  from  the  tax  rolls  and  reducing  property  tax  revenues  by  about 
$2,800  per  year.  However,  this  represents  only  a  small  fraction  (about 
3/lOths  of  one  percent  in  FY  1979)  of  County  property  tax  receipts,  and 
would  be  more  than  covered  by  PILT  payments  if  made  at  current  levels. 

On  balance  and  under  the  existing  structure  of  taxation, 
Randolph  and  Pocahontas  Counties  would  benefit  from  the  proposed  acquisi¬ 
tion  programs  to  varying  degrees.  In  addition  to  the  expected  increase 
in  PILT  receipts,  which  would  coiiq)ensate  for  any  loss  in  property  tax 
revenues,  both  counties  can  anticipate  some  appreciation  in  land  values 
in  the  vicinity  of  the  highway  corridor  that  would  ultimately  be  reflected 
in  the  tax  base.  These  benefits  could  well  be  negated,  however,  by  future 
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TABLE  54 


ESTIMATED  IMPACT  OF  RECOMMENDED  FEE  ACQUISITION  PROGRAMS 
ON  LOCAL  GOVERNMENT  REVENUES 


Alternative 

County 

Acres 

Average 
Tax/ 
acre  1/ 

Annual 

Tax 

Levied 

Est.  PILT 
Receipts  2/ 

Net 

Gain 

1 

Randolph 

2,324 

.196 

$  456 

$1,716 

$1,260 

Pocahontas 

2,572 

.705 

1,813 

1,898 

85 

Combined  Total 

4,897 

— 

2,269 

3,614 

1,345 

2 

Randolph 

2,566 

.196 

503 

1,894 

1,391 

Pocahontas 

2,236 

.630 

1,409 

1,650 

3,545 

241 

Combined  Total 

4,802 

• 

1,912 

1,632 

3 

Randolph 

1,586 

.196 

311 

1,170 

859 

Pocahontas 

3,923 

.720 

2,825 

2,895 

70 

Combined  Total 

5,509 

3,136 

4,065 

929 

4 

Randolph 

2,196 

.196 

430 

1,621 

1,191 

Pocahontas 

2,608 

.705 

1,837 

1,925 

88 

Combined  Total 

4,804 

- 

2,267 

3,546 

1,279 

1/  Average  assessed  valuation  of  $8/acre  for  Randolph  County,  $60/acre 
for  Pocahontas  County,  multiplied  by  FY  1980  tax  rates.  Figures  for 
Pocahontas  County  are  weighted  to  reflect  differences  in  Class  II  and 
Class  III  valuations. 

2/  At  FY  1980  payment  levels  of  $0. 738/acre  ($0. 75/acre  x  .985  percent). 
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increases  in  local  tax  rates  Cincluding  the  imposition  of  special  levies 
by  referenda)  and/or  by  land  value  reassessments  such  as  the  State  is 
expected  to  conduct  in  Randolph  County  within  the  next  two  years.  They 
could  also  be  negated  by  any  reduction  in  the  annual  level  of  PILT 
funding  which  is  subject  to  Congressional  appropriation. 

g.  Changes  in  the  Quality  of  Life 

Extension  of  the  Highland  Scenic  Highway  to  U.S.  Route  250 
could  indirectly  affect  the  local  economy  by  facilitating  automobile  travel 
for  residents  and  commuters  and  by  providing  better  access  to  recreational 
resources  on  the  Monongahela  National  Forest.  This  would  be  in  consonance 
with  existing  development  strategies  for  Randolph  and  Pocahontas  Counties, 
which  maintain  that  improvements  in  the  quality  of  life  for  local  residents 
can  be  an  important  impetus  to  economic  growth  and  the  attraction  of  new 
industries . 


h.  Summary  and  Conclusions 

The  Highland  Scenic  Highway  extension  should  benefit  the 
economy  of  the  study  region  in  several  respects.  Expected  increases  in 
visitor  spending  due  to  the  Highway  should  stimulate  the  tourism  industry, 
creating  new  business  and  job  opportunities  and  generating  additional  tax 
revenues  for  State  and  local  use.  Similar  economic  opportunities  should 
be  derived  from  activity  associated  with  construction  and  maintenance  of 
the  highway  project.  Benefits  vis-a-vis  the  no-build  condition  should  be 
comparable  in  magnitude  for  all  four  build  alternatives. 

Short-term  effects  of  the  highway  extension  on  Pocahontas 
and  Randolph  County  government  revenues  are  also  seen  as  beneficial,  although 
the  margin  of  benefit  would  be  relatively  small  and  highly  sensitive  to 

future  changes  in  land  values ,  tax  rates ,  and  PILT  payment  authorizations , 
There  would  be  little  if  any  cutback  in  Forest  Service  "25  percent  fund" 
distributions  to  the  counties  in  light  of  the  negligible  amoimt  of  acreage 
that  would  need  to  be  taken  out  of  grazing  or  other  forms  of  permit  manage¬ 
ment  to  accommodate  the  Highway. 

Restrictions  on  coal  and  timber  production  iiqjlicit  in  the 
proposed  land  management  system  for  each  build  alternative  could  adversely 
affect  the  mining  and  forestry/forest  products  sectors,  both  important 
elements  of  the  local  economy.  Potential  losses  of  mining- related  jobs 
and  income  could  be  avoided  or  minimized  to  the  extent  that  the  in5)acted 
coal  reserves  could  be  recovered  during  the  highway  construction  phase. 

The  severity  of  the  inqsact  on  timber-based  industries  would  depend  on  the 
availability  of  alternate  sources  of  sawtimber  supply  and  on  the  location 
of  the  Highway  corridor:  Alternative  3  would  have  the  most  significant 
short-term  effect  on  industry  employment  levels  whereas  Alternative  1  would 
have  the  least  significant  effect.  These  effects  would  be  felt  during  a 
20-year  period  of  adjustment  in  rotation  lengths  and  production  volumes, 
after  which  the  outlook  for  the  forestry/forest  products  sector  should  once 
again  improve. 
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The  land,  labor,  and  capital  allocated  to  the  Highland  Scenic 
Highway  extension  would  represent  an  irretrievable  connnitment  of  these  eco¬ 
nomic  resources.  Management  restrictions  foreclosing  certain  kinds  of 
development  options  in  scenic  easement  areas  may  also  reduce  the  long-term 
economic  value  of  the  resource  base,  particularly  with  respect  to  coal. 

The  quality  of  the  timber  cut,  on  the  other  hand,  may  well  be  enhanced  as 
a  result  of  the  extended  rotation  periods  required  for  landscape  management. 
Elements  of  the  local  economy  dependent  on  the  area’s  tourism/ recreation 
resources  would  likewise  benefit  from  protective  measures  designed  to  main¬ 
tain  these  resources’  value  for  future  generations. 

6 .  Production  and  Consumption  of  Energy  Resources 

An  analysis  has  been  performed  to  determine  possible  effects  that 
the  proposed  extension  of  the  Highland  Scenic  Highway  may  have  with  respect 
to  the  production  and  consumption  of  energy.  This  analysis  was  performed 
in  accordance  with  procedures  described  in  the  report  prepared  for  Project 
20-7,  Task  8,  of  the  National  Cooperative  Highway  Research  Program  (NCHRP).^^ 
These  procedures  are  currently  accepted  as  standard  methods  for  transporta¬ 
tion  energy  analyses. 

In  this  analysis,  transportation- related  energy  has  been  considered 
in  the  two  main  categories:  direct  and  indirect  energy.  Direct  energy  is 
defined  as  the  energy  consumed  in  the  actual  propulsive  effort  of  vehicles, 
in  this  case,  the  thermal  value  of  the  fuel  consumed  for  the  operation  of 
motor  vehicles.  Indirect  energy  is  defined  as  all  remaining  energy  necessary 
to  bring  the  transportation  system  into  being  and  to  retain  it  in  operation. 
Indirect  energy  is  divided  into  two  general  sub  categories:  central  energy 
use  and  peripheral  energy  change.  Central  energy  use  encompasses  all  energy 
resources  used  indirectly  in  building  and  operating  the  transportation 
system.  In  this  analysis,  energy  resources  necessary  to  construct  each  of 
the  proposed  alternatives  have  been  quantified  as  have  the  indirect  energy 
to  manufacture  and  maintain  the  vehicles  operated  on  these  roadways  and  to 
also  maintain  the  roadways. 

Peripheral  energy  change  occurs  with  the  inqjlementation  of  trans¬ 
portation  projects  because  of  the  potential  effects  the  transportation  system 
may  have  on  energy  use  and  availability  in  the  area  it  serves.  These  energy 
resources,  however,  are  not  used  in  any  manner  by  the  transportation  system 
itself.  There  are  peripheral  energy  changes  which  would  potentially  occur 
with  each  of  the  proposed  alternatives  for  the  extension  of  the  Highland 
Scenic  Highway.  These  include  the  implementation  of  the  recreational  develop¬ 
ment  opportunities  to  be  undertaken  with  each  build  alternative  together  with 
other  privately-sponsored  development  which  may  occur  because  of  the  extension 
of  the  scenic  highway.  Effects  on  the  mining  operations  in  the  Upper  Shavers 
Fork  watershed  also  would  be  considered  peripheral  energy  change  because  of 
the  proposed  highway’s  effects  on  this  land  as  an  energy  source.  Restrictions 
under  the  proposed  land  acquisition  programs  for  the  alternatives  would  also 
have  ramifications  within  the  area  of  peripheral  energy  change.  These  effects 
have  not  been  quantified  in  the  present  analysis,  but  are  recognized  as  being 
of  significance  to  the  consideration  of  energy  production  and  consumption. 
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The  no-build  alternative  would  have  significantly  different  effects 
on  energy  than  the  build  alternatives  usage  within  the  study  area.  For  the 
analysis,  the  portion  of  U.S.  Route  219  from  the  intersection  with  the  Highland 
Scdnic  Highway  at  the  terminus  of  the  constructed  section  to  Huttonsville  has 
been  analyzed.  This  energy  analysis  has  considered  the  effects  both  for  the 
build  and  no-build  alternatives  on  this  two-highway  system,  composed  of  the 
Highland  Scenic  Highway  and  U,S,  Route  219, 

The  analysis  of  this  system  is  considered  to  be  sufficient  to 
demonstrate  comparatively  the  dynamics  of  the  effects  to  be  anticipated 
over  the  entire  regional  transportation  system.  It  should  be  noted,  however, 
that  the  energy  effects  on  the  entire  affected  roadway  system  would  extend 
beyond  the  two  highway  sections  considered  in  this  analysis.  Because  the  build 
alternatives  result  in  a  decrease  in  energy  use  on  existing  roadways,  the  overall 
difference  in  energy  use  between  the  build  and  no-build  alternatives  would  be 
somewhat  less  if  other  sections  of  the  local  roadway  network  were  considered. 
Since  the  Highland  Scenic  Highway  is  restricted  to  automobiles  only,  all  truck 
traffic  has  been  assigned  to  U,S,  Route  219, under  both  the  build  and  no— build 
alternatives , 


a.  Direct  Energy  Usage 

Direct  energy  usage  has  been  estimated  in  the  form  of  the  thermal 
energy  equivalency  of  the  fuel  consumed  to  operate  vehicles  on  the  roadways  analyzed. 
These  amounts  of  energy  have  been  quantified  in  terms  of  British  Thermal  Units  (BTU) . 
For  the  build  alternatives,  a  30  mph  operating  speed  has  been  assumed  under 
free-flow  conditions.  For  the  traffic  remaining  on  U,S,  Route  219  for  both  the 
build  and  no-build  alternatives,  a  45  mph  operating  speed  has  been  assumed  under 
free-flow  conditions.  Both  roadways  have  been  assumed  to  be  in  adequate  structural 
condition  and  to  be  adequately  maintained,  and  no  corrections  have  been  applied 
for  roadway  conditions  in  the  energy  calculations  for  any  roadway , 

The  direct  energy  consumption  by  vehicles  operated  on  the  roadways 
has  been  estimated  using  the  ADT  traffic  for  1985  and  2005  with  automobiles  only 
for  the  alternatives  for  the  construction  of  the  Highland  Scenic  Highway,  For 
the  paralleling  section  of  U,S,  Route  219,  the  volumes  of  medium  and  heavy  trucks 
will  be  the  same  under  both  build  and  no— build  conditions,  with  differentials 
only  in  the  automobile  volumes. 

The  adjustments  required  for  effects  of  grade  and  curvature 
were  developed  and  applied  to  each  of  the  build  alternatives.  Since  this 
information  was  not  readily  available  for  the  section  of  U,S,  Route  219  analyzed, 
assumptions  were  made  to  provide  adjustments  for  grade  and  curvature. 

Direct  energy  use  on  an  annual  basis  for  each  of  the  alternatives 
considered  are  summarized  on  Table  55, 

b ,  Indirect  Energy  Usage 

Indirect  energy  usage  related  to  the  manufacture  and  maintenance 
of  the  vehicles  operated  on  the  roadways  included  in  the  analysis  and  for  the 
roadways  themselves  have  also  been  estimated.  These  estimates  on  an  annual  basis 
are  summarized  on  Table  56, 
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TABLE  55 

DIRECT  ENERGY  USAGE 
(X  10^  BTU) 


Alternative 

1985 

2005 

1.  Highland  Scenic  Highway 

U,S.  Route  219 

Total 

70,592 

59.550 

130,142 

86,817 

81,300 

168,117 

2.  Highland  Scenic  Highway 

U.S,  Route  219 

Total 

65,226 

59,550 

124,776 

80,248 

81,300 

161,548 

3.  Highland  Scenic  Highway 

U.S,  Route  219 

Total 

76,672 

59,550 

136,222 

94,353 

81,300 

175,653 

4,  Highland  Scenic  Highway 

U.S,  Route  219 

Total 

60,854 

59,550 

120,404 

75,005 

81,300 

156,305 

No-Build  Alternative 

U.S.  Route  219 

87,207 

115,656 
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TABLE  56 


INDIRECT  OPERATIONAL  ENERGY  USAGE 
(X  10^  BTU) 


1. 


2. 


3. 


4. 


5. 


Alternative 

Highland  Scenic  Highway 
Vehicle  Manufact,  &  Maint, 
Roadway  Maint. 

U.S.  Route  219 
Vehicle  Manufact,  &  Maint. 
Roadway  Maint, 

Total 

Highland  Scenic  Highway 
Vehicle  Manufact.  &  Maint, 
Roadway  Maint. 

U.S,  Route  219 
Vehicle  Manufact.  &  Maint, 
Roadway  Maint, 

Total 

Highland  Scenic  Highway 
Vehicle  Manufact.  &  Maint. 
Roadway  Maint. 

U.S.  Route  219 
Vehicle  Manufact.  &  Maint. 
Roadway  Maint. 

Total 

Highland  Scenic  Highway 
Vehicle  Manufact.  &  Maint. 
Roadway  Maint. 

U.S.  Route  219 
Vehicle  Manufact.  &  Maint. 
Roadway  Maint, 

Total 

No-Build  Alternative 
U.S.  Route  219 

Vehicle  Manufact,  &  Maint. 
Roadway  Maint. 

Total 


1985 

2005 

62,631 

10,428 

96,016 

10,428 

44,756 

10,211 

68,918 

10,211 

128,026 

185,573 

56,519 

9,434 

87,475 

9,434 

44,756 

10.211 

68,918 

10,211 

120,920 

176,038 

64,164 

10,677 

98,953 

10,677 

44,756 

10,211 

68,918 

10,211 

129,808 

188,759 

55,827 

9,321 

85,642 

9,321 

44,756 

10,211 

68,918 

10,211 

120,115 

174,092 

67,338 

10,211 

103,985 

10,211 

77,549 

114,196 
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c.  Indirect  Energy  Usage  for  Roadway  Construction 

Estimates  of  the  energy  required  for  the  construction  of  each 
of  the  build  alternatives  have  been  developed.  The  estimates  of  energy  were 
derived  by  the  application  of  typical  amounts  of  energy  consumed  in  construction 
per  dollar  of  construction  cost.  As  the  standard  amounts  of  construction  energy 
per  construction  dollar  were  established  in  years  other  (1973-74)  than  the  year 
for  which  the  construction  costs  were  estimated  (1980),  the  construction  costs 
were  appropriately  adjusted  before  applying  the  energy  conversion  factor.  The 
estimated  amounts  of  construction  energy  usage,  as  a  result,  are  considered  to 
be  constant  over  the  construction  period  regardless  of  changes  due  to  the 
fluctation  of  the  value  of  the  dollar.  This  assumption,  of  course,  does  not 
consider  possible  measures  to  perform  construction  by  more  energy-efficient 
procedures  which  would  appear  to  be  desirable  in  the  future.  In  the  analysis, 
no  consideration  has  been  given  to  the  energy  required  to  reconstruct  or  upgrade 
sections  of  U.S.  Route  219  although  it  is  likely  that  under  the  no-build  alter¬ 
native,  improvements  of  U.S.  Route  219  would  be  necessary  at  an  earlier  date 
then  under  the  build  alternatives.  Construction  of  proposed  overlooks  and  picnic 
areas  have  also  been  omitted  for  the  build  alternatives. 

Typical  energy  equivalents  (in  BTU)  have  been  applied  to  the 
construction  costs  of  three  classes  of  construction  for  each  btiild  alternative. 

These  are  roadway  construction,  structural  construction  and  landscaping.  The 
results  of  this  analysis  are  show  on  Table  57.  Estimates  of  the  total  con¬ 
struction  energy  and  the  annual  construction  energy,  assuming  a  ten  year  con¬ 
struction  period,  i.e.,  5.0%  of  the  overall  construction  energy,  are  shown  on 
this  table.  Assuming  the  useful  life  of  roadway  to  be  fifty  (50)  years,  the 
indirect  energy  consumption  required  for  the  construction  of  each  alternative 
has  been  prorated  over  this  fifty  year  period.  The  prorated  annual  energy 
consumption  is  expressed  both  in  BTU  and  equivalent  barrels  of  crude  oil  on  Table  57. 

d.  Comparison  of  Annual  Energy  Consumption 

For  purposes  of  comparing  the  annual  energy  consun5)tlon  of  the 
proposed  alternatives  considered  in  the  study,  an  overall  summarization  of 
direct  and  indirect  energy  for  the  year  2005  is  shown  on  Table  58.  The  year 
2005  is  selected  for  this  analysis  as  it  is  more  likely  that  construction  of 
the  build  alternatives  would  be  completed  within  this  time  frame  and  the 
highway  would  then  be  realistically  available  to  accommodate  the  traffic  for 
which  energy  projections  were  made.  As  the  projected  traffic  has  been 
increased  on  annual  basis,  this  would  also  present  the  worst-case  condition 
projected  under  the  parameters  of  the  study. 

Based  on  this  analysis,  each  of  the  build  alternatives  are  within 
approximately  10%  of  each  other  in  the  consumption  of  the  energy  required  to 
construct  and  maintain  the  proposed  extension  of  the  Highland  Scenic  Highway. 

It  is  to  be  anticipated,  however,  that  the  annual  energy  consumption  for  trans¬ 
portation  within  the  study  area  would  be  increased  in  the  magnitude  of  27,500 
equivalent  barrels  of  crude  oil  annually  (Alternative  3)  to  21,400  equivalent 
barrels  of  crude  oil  annually  (Alternative  4)  when  the  effect  of  construction 
energy  is  considered.  Without  the  effect  of  energy  consumed  in  construction, 
the  increase  in  transportation  energy  usage  would  remain  with  range  of  23,200 
equivalent  barrels  of  crude  oil  annually  (Alternative  3)  to  17,400  equivalent 
barrels  of  crude  oil  annually  (Alternative  4).  It  should  be  noted,  however, 
as  previously  explained,  this  impact  is  overestimated  because  the  analysis  is 
limited  to  consideration  of  only  two  highway  sections  the  Highland  Scenic 
Highway  and  U.S.  Route  219.  The  actual  impact  would  be  somewhat  less. 
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TABLE  57 


CONSTRUCTION  ENERGY  USAGE 


Alternative 

Total  Construction 

Energy  Consumption 

Annual 

Energy 

Construction 

Consumption 

X  10^  BTU 

Equivalent 

BBL.  of  Cr.  Oil 

X  10^  BTU 

Equivalent 
BBL.  of  Cr.  Oil 

1 

1,394,010 

240,000 

139,400 

24,000 

2 

1,293,630 

223,000 

129,360 

22,300 

3 

1,243,630 

214,000 

124,360 

21,400 

4 

1,160,200 

200,000 

116,020 

20,000 

Annual 

Construction  Energy 

Consumption 

Prorated  Over  Life  of  Proiect  (50  Years) 

fi 

Equivalent 

Alternative 

X  10  BTU 

BBL,  of  Cr,  Oil 

1 

27,880 

4,800 

2 

25,873 

4,460 

3 

24,873 

4,280 

4 

23,204 

4,000 

TABLE  58 

OVERALL  ANNUAL  ENERGY  USAGE  FOR  THE 
YEAR  2005  (x  10^  BTU) 


Energy  _ _ ALTERNATIVE 


Usage 

1 

2 

3 

No-Build 

Direct  Energy 

-Veh.  Fuel 

168,117 

161,548 

175,653 

156,305 

115,656 

Indirect  Oper. 

Energy 

185,573 

176,038 

188,759 

174,092 

114,196 

Construction 

Energy 

27,880 

25,873 

24,873 

23,204 

Total  Energy 

381,570 

363,459 

389,285 

353,601 

229,852 

BBL.  Cr.  Oil /Day 

180 

172 

184 

167 

108 
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7 .  Benefit/Cost  Analysis 


Many  of  the  benefits  and  costs  associated  with  the  proposed  action 
cannot  be  clearly  measured  quantitatively.  Most  of  the  projected  adverse 
environmental  effects  cannot  be  quantified,  although  in  many  cases  the  costs  to 
provide  mitigation  measures  can  be  estimated  and  can  provide  a  reasonable  basis 
for  a  comparative  analysis.  As  a  highway  intended  for  recreational  enjoyment 
and  scenic  viewing,  many  of  the  benefits  perceived  for  the  action  also  cannot 
be  expressed  in  finite  terms.  There  are,  however,  several  identified  benefits 
and  costs  of  the  proposed  extension  of  the  Highland  Scenic  Highway  which  can 
be  expressed  in  monetary  terms  for  comparison.  Construction,  engineering  and 
property  acquisition  costs  are  readily  identified  and  quantified.  Many  related 
economic  benefits  and  costs  can  also  be  identified  and  quantified. 

The  analysis  of  benefits  and  costs  associated  with  the  proposed  project 
has  been  projected  over  a  twenty  (20)  year  period  (1985-2005)  and  discounts  benefits 
and  costs  that  accrue  over  the  study  period,  expressing  them  in  terms  of  present 
net  worth.  A  four  percent  interest  rate  is  used  for  discounting,  with  a  ten  (10) 
year  construction  period  (1985-1995)  assumed.  Results  of  this  analysis,  shown  in 
Table  59,  is  used  for  the  comparison  of  the  build  alternatives.  These  results  do 
not  provide  a  convenient  comparison  between  build  alternatives  and  the  no-build 
alternative  as  many  of  the  benefits  and  costs  associated  with  building  the 
highway  extend  well  beyond  twenty  years,  and  many  of  the  benefits  and  costs 
would  not  accrue  until  the  highway  was  constructed  and  open  to  traffic.  In 
Table  59,  indications  are  made  of  the  periods,  after  the  start  of  the  proposed 
project,  when  benefits  or  costs  may  be  expected  to  accrue. 

Many  of  the  benefits  shown  in  Table  59  would  accrue  for  the  local 
region.  The  quantifiable  benefits  include  those  associated  with  income  to  the 
local  economy  from  tourist  expenditures  and  expenditures  for  labor  and  materials 
for  the  construction  and  maintenance  of  the  proposed  highway.  Since  the 
expenditures  for  materials  and  wages  becomes  disposable  income  for  others, 
direct  benefit  values  for  wages  for  construction  and  maintenance  employment 
and  for  construction  and  maintenance  materials  have  been  doubled  to  reflect 
the  multiplier  effect.  A  multiplier  of  1.34,  however,  was  used  to  reflect 
tourism  expenditure  benefits  as  it  has  been  indicated,  on  a  statewide  basis, 
that  for  every  $100  spent  by  visitors  in  West  Virginia,  another  $34  is  generated 
in  indirect  sales. 

Values  for  the  recreational  benefits  associated  with  the  proposed 
build  alternatives  have  also  been  projected  for  the  benefit/cost  analysis 
for  these  projections,  benefit  values  for  various  recreational  activities 
included  in  the  U.S.  Forest  Service's  Recommended  Renewable  Resources  Program  - 
1980  Update  were  used.  Of  the  estimated  165,000  additional  visitors 
anticipated  to  travel  the  Highland  Scenic  Highway  annually,  each  is  expected 
to  provide  one-half  day  recreation  visitor  day  (RVD)  use,  or  a  total  of  82,500 
additional  recreation  visitor  days  annually,  based  for  the  recreational  use 
data  shown  in  Table  16,  usages  in  the  following  categories  are  projected: 


V-46 


TABLE  59 


BENEFIT/ COST  ANALYSIS 


Present  Net  Worth*  ($1,000) 


Alternative 


Years 

1 

2 

3 

4 

Benefits ; 

1. 

Tourism  Expenditures  & 

Related  Indirect  Sales 

11-20 

10,299 

10,299 

10,299 

10,299 

2. 

Construction  Employment  & 
Related  Indirect  Income 

1-10 

21,611 

20,046 

19,495 

18,711 

3. 

Maintenance  Employment  & 
Related  Indirect  Income 

11-20 

610 

610 

610 

610 

4. 

Construction  Materials 

1-10 

5,627 

5,380 

5,491 

5,237 

5. 

Recreational  Benefits 

11-20 

2,308 

2,308 

2,308 

2,308 

Total 

40,455 

38,643 

38,203 

37,165 

Ranking 

(1) 

(2) 

(3) 

(4) 

Costs : 

1. 

Construction,  Engineering, 

Land  Acquisition  and  Reclam¬ 
ation,  Recreational  Develop. 

&  Mitigation 

1-10 

41,636 

39,528 

42,501 

38,719 

2. 

Employment  Losses 

1-20 

2,558 

2,558 

5,295 

3,903 

3. 

Energy  Consumption: 

Direct  Fuel  Consumption 

Veh.  Manufacture  & 

11-20 

7,316 

7,026 

7,648 

6,796 

Facility  Maintenance 

11-20 

4,851 

4,598 

4,931 

4,551 

Construction  Energy 

1-10 

5,825 

5,411 

5,194 

4,852 

Total 

$62,186 

$59,121 

$65,569 

$58,821 

Ranking 

(3) 

(2) 

(4) 

(1) 

Benefit/Cost  Ratio: 

Alternative 

Ratio 

Ranking 

1 

0.651 

2 

2 

0.654 

1 

3 

0.583 

4 

4 

0.632 

3 

*Benefits  and  Costs  have  been  discounted  and  expressed  in  terms  of  Present 
Net  Worth.  Study  period  =  1985-2005;  construction  period  =  1985-1995 
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Developed  recreation  use  (auto-drive,  scenery  viewing,  picnics,  other): 

30%  or  24,750  RVD 

Dispersed  recreation  use  (camping,  hiking,  rock-climb) : 

44%  or  36,300  RVD 
Hunting:  14%  or  36,300  RVD 

Fishing:  12%  or  9,900  RVD 


For  each  of  the  recreation  uses,  the  appropriate  benefit  value  has 
been  applied.  The  projected  benefit  value  for  the  recreational  uses  associated 
with  the  proposed  build  alternatives  is  as  follows: 


Developed  recreation  use: 
Dispersed  recreation  use: 
Hunting: 

Fishing: 


24,750  RVD  x  $  3.00/RVD  =  $  74,250 
36,300  RVD  X  $  5.50/RVD  =  $199,650 
11,550  RVD  X  $10.50/RVD  =  $121,275 
9,900  RVD  X  $  5.25/RVD  =  $  51,975 


Annual  benefit  value:  recreation  uses 


$447,150 


Applying  the  indices  suggested  in  the  above  reference,  these 
recreation  benefit  values  have  been  projected  for  the  years,  1995  to  2005, 
representing  the  years  in  the  analysis  when  these  benefits  would  accrue. 

As  each  of  the  build  alternatives  are  anticipated  to  accrue  recreational 
benefits  of  approximately  the  same  level,  no  differentiation  has  been  made 
in  the  recreation  benefit  values  for  all  four  build  alternatives. 


Unlike  most  of  the  quantifiable  benefits  which  are  regional  in 
nature,  quantifiable  costs,  with  the  exception  of  employment  losses,  have 
national  implications  as  the  funding  for  the  extension  of  the  Highland  Scenic 
Highway  would  be  provided  from  federal  highway  trust  funds.  The  quantifiable 
costs  identified  in  Table  59  include  the  costs  for  engineering,  land  acquisition 
and  reclamation,  highway  and  recreation  facilities  construction,  construction 
of  mitigation  measures,  employment  losses  and  energy  consumption. 

The  benefit/cost  ratios  for  the  four  build  alternatives  are  presented 
in  Table  59  and  are  as  follows:  Alternative  1,  0.651;  Alternative  2,  0.654; 
Alternative  3,  0.583;  and  Alternative  4,  0.632.  In  terms  of  economic  return 
based  on  the  quantifiable  benefits  and  costs,  the  build  alternatives  rank  in 
the  following  order:  first.  Alternative  2;  second.  Alternative  1;  third. 
Alternative  4;  and  fourth.  Alternative  3. 


E.  IMPACTS  ON  RESOURCES 
1.  Visual 

The  characteristic  landscapes  through  which  the  alternatives  would 
pass  are  described  in  Section  IV. B. 5,  which  also  discussed  the  capability  of 
the  landscapes  near  each  build  alternative  segment  to  visually  absorb  the 
highway.  Construction  of  any  build  alternative  would  introduce  a  strong 
linear  element  in  any  of  the  characterlsitc  landscapes.  All  of  the  characteristic 
landscapes  along  Alternative  4,  the  Shavers  Fork  Alternative,  have  relatively 
moderate  capabilities  of  absorbing  the  highway.  With  the  other  three  build 
alternatives,  however,  landscapes  south  of  the  Cheat  and  Back  Allegheny  Mountain 
riges  have  a  moderate  capability  to  absorb  the  highway,  but  the  landscape 
containing  these  ridges  have  a  weak  capability  to  absorb  the  highway. 
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The  view  of  landscapes  from  existing  roads  and  recreation  areas 
(Table  60)  would  be  negatively  affected  by  the  introduction  of  the  highway. 

This  affect  would  be  greatest  if  the  highway  is  located  on  either  Cheat  or 
Back  Allegheny  Mountain  (Alternative  1,  2,  3).  This  negative  impact  could 
be  partially  mitigated  by  designing  the  highway  to  follow  natural  land  con¬ 
tours,  thus  minimizing  alterations  to  the  natural  landscape.  Additionally, 
views  of  the  highway  from  sensitive  areas  could  be  partially  buffered  by 
utilizing  vegetative  screening  adjacent  to  existing  roads  and  use  areas. 

Table  60  indicates  whether  the  highway  would  be  in  the  foreground  or  middle- 
ground  of  the  landscapes  viewed  from  existing  roads  and  recreation  areas. 

Despite  these  negative  visual  impacts,  the  build  alternatives 
would  also  provide  some  beneficial  impacts  resulting  from  the  acqiaisition 
and  rehabilitation  programs  and  subsequent  management  of  the  selected 
scenic  corridor.  These  programs  could  eliminate  existing  unacceptable 
modifications  to  landscapes  and  improve  or  strengthen  other  features.  If 
a  build  alternative  is  selected  and  coal  mining  activity  increases  prior 
to  the  highways  construction,  the  rehabilitation  program  may  have  to  be 
significantly  increased  beyond  that  presented  in  Section  IV. 

The  no- action  alternative  would  not  have  the  negative  impact  of 
introducing  the  strong  linear  element  into  landscapes  not  capable  of 
visually  absorbing  this  element.  On  the  other  hand,  since  no  acquisition 
or  scenic  corridor  management  programs  would  be  certain  with  the  no-action 
alternative,  existing  unacceptable  modifications  to  landscapes  could  not  be 
corrected.  Additional  unacceptable  modifications  could  result  from  develop¬ 
ment,  timber  harvesting,  and  mining  activities. 

2 .  Historic,  Cultural  and  Archaeological  Resources 

In  Section  II,  the  historic,  cultural,  and  archaeological  resources 
were  described  based  on  research  and  the  results  of  the  Phase  I  Archaeological 
Reconnaissance  work.^  The  Phase  I  work  identified  eleven  sites  (Table  23,  Sites 
111),  probably  remains  of  temporary  Indian  hunting  camps,  that  would  be  directly 
affected,  that  is  destroyed,  by  the  build  alternatives  (Table  61). 

It  should  be  noted  that  the  Phase  I  work  was  preliminary  in  nature 
and  presents  a  general  picture  of  human  use  and  activity  in  the  project  area. 
Since  information  was  not  obtained  for  all  possible  sites  along  100%  of  the 
length  of  each  alternative  and  since  detailed  data  was  not  generated  on  the 
preservation  status,  size,  age,  and  function  of  the  sites  Identified,  it  is 
presumptuous  to  use  Phase  I  data  to  accurately  predict  impacts  and  to  rank 
build  alternatives  according  to  degree  of  impact.  However,  the  Phase  I  work 
established  that  none  of  the  build  alternatives  would  seriously  impact  large 
numbers  of  significant  cultural  resources.^ 

Mitigation  would  occur  if  a  build  alternative  is  selected  and  would 
involve  additional  Phase  I  work  and  Phase  II  work,  culminating  in  a  determination 
of  where  final  archaeological  investigations  are  warranted.  Archaeological 
efforts  would  present  complete  site  documentation,  which  constitutes  an 
adeqviate  level  of  mitigation. 
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VIEW  OF  THE  SCENIC  HIGHWAY  FROM  VARIOUS  LOCATIONS 
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TABLE  61 


HISTORIC,  CULTURAL,  AND  ARCHEOLOGICAL  RESOURCES  IMPACTS 


Alternative 


ALTERNATIVE  1 

Segment  A 
Segment  B 
Segment  G 
Segment  C 

ALTERNATIVE  2 

Segment  A 
Segment  D 
Segment  C 

ALTERNATIVE  3 

Segment  A 
Segment  B 
Segment  E 
Segment  H 

ALTERNATIVE  4 

Segment  A 
Segment  B 
Segment  E 
Segment  F 


Sites*  Within  Corridor 


1,  7,  11 
2 

None 

8,  and  Isolated  Find 


1,  7,  11 
3,  4,  5,  6 

8,  and  Isolated  Find 


1,  7,  11 
2 

None 

9,  10,  13** 


1,  7,  11 
2 

None 

12** 


*Sites  1  through  10  are  Prehistoric;  Sites  12  and  13  are  Historic; 
and  Site  11  is  Prehistoric/Historic. 

**Site  beyond  100  feet  of  centerline  but  within  visual  proximity. 
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The  impacts  of  the  build  alternatives  on  Sites  12,  13,  the  isolated 
find,  previously  identified  sites,  and  logging  and/or  mining  sites  would  be 
insignificant.  Because  these  sites  are  far  enough  from  possible  construction 
activity  to  avoid  destruction,  and  will  not  be  negatively  impacted  by  the 
operation  of  the  highway,  no  mitigation  measures  are  necessary. 

Similarly,  the  nine  sites  on  the  National  Register  of  Historic 
Places  would  not  experience  any  negative  impacts  and  would,  in  fact,  experience 
additional  visitation  because  of  the  increase  in  tourism  facilitated  by  the 
build  alternatives.  Even  the  Cass  Scenic  Railroad  State  Park,  located  in 
places  only  a  few  hundred  feet  from  Segments  E  and  H  would  not  be  negatively 
impacted  since,  except  for  a  few  glances,  the  view  of  the  highway  from  the 
railroad  would  be  obstructed  by  vegetation.  Since  the  view  of  the  park  from  the 
highway  would  be  visually  pleasing,  the  1,000  foot  corridor  acquisition  standard 
to  be  applied  for  construction  of  the  highway  and  recreation  areas  can  be  relaxed 
so  that  none  of  the  Cass  Scenic  Railroad  State  Park  land  would  have  to  be 
taken.  Easement  acquisition,  for  visual  quality  control  of  the  view  from  the 
highway,  would  also  not  be  necessary. 

In  summary,  existing  and  potential  sites  of  historic,  cultural,  or 
archaeological  significance  have  been  and  will  be  subject  to  negative  impacts 
and  destruction  caused  primarily  by  timber  harvesting  and  mining  operations.  If  a 
build  alternative  is  pursued,  identified  and  potential  sites  may  be  destroyed 
along  the  selected  alignment,  however,  additional  archaeological  investigation 
and  site  documentation  would  negate  this  impact.  In  this  sense,  the  no  build 
alternative  may  have  a  more  adverse  impact  on  these  sites  than  any  of  the 
build  alternatives.  However,  given  the  size,  type  and  number  of  sites 
identified  during  the  Phase  I  work,  negative  impacts  on  these  sites,  and  mitigation 
costs  associated  with  the  build  alternatives,  are  neither  significant  nor  relevant 
in  selecting  a  preferred  alternative. 

3.  Soil  and  Geology  Related  Impacts 

The  soils  and  geologic  investigation  which  is  discussed  in  detail  in 
a  technical  report  titled  "Soil  and  Geology  Assessment  -  Highland  Scenic  Highway 
Study"^  has  disclosed  several  areas  where  the  construction  of  the  proposed 
extension  of  the  Highland  Scenic  Highway  may  impact  the  natural  resources  of 
the  study  area.  The  major  areas  of  concern  defined  by  the  investigation  include; 
landslide  hazards,  soil  erosion,  and  surface  and  groundwater  contamination. 

Each  area  of  concern  is  discussed  below. 

a.  Landslides 

Experience  of  the  Pocahontas  and  Randolph  County,  Soil  Conservation 
Service  and  the  Forest  Service  indicates  that  certain  soil  types  and  geologic 
formations  which  are  found  in  the  study  area  are  highly  susceptible  to  land¬ 
slides  due  to  the  physical  properties  of  the  soil  and  the  nature  of  the  bedrock. 
These  have  been  identified  as;°  ^ 

.  colluvial,  Meckesville  soil  derived  from  the  Mauch  Chunk  Group 

.  colluvial,  Ernest  soil  derived  from  the  Pottsville  Group 

.  residual.  Teas  soil  derived  from  the  Mauch  Chunk  Group 
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In  many  instances  these  soil/rock  types  exist  in  natural  slopes  in  a  state 
of  delicate  balance,  and  instability  will  occur  if  the  balance  is  upset  by  human 
activities  such  as  timber  harvesting  and  highway  construction.  Failure  in  these 
materials  typically  occurs  in  the  soil,  colluvium,  or  weatered  rock  veneer  overlying 
bedrock.  The  hazard  associated  with  these  groups  of  soil  and  bedrock  is  sub¬ 
stantiated  by  the  fact  that  excavation  slope  failures  on  the  existing  Highland 
Scenic  Highway  occurred  in  Meckesville  and  Teas  soils,  over  the  bedrock  of  the 
Mauch  Chunk  Group. 

There  are  also  portions  of  the  study  area  where  the  potential 
exists  for  movement  within  the  rock  mass  if  excavation  slopes  are  constructed. 
Identification  of  these  areas  of  potential  rock  slope  instability  proved 
difficult  during  this  investigation  due  to  the  scarcity  of  outcrops  and  the 
localized  nature  of  folding  in  the  study  area.  To  properly  define  the  areas, 
detailed  geologic  investigations,  including  core  borings,  would  be  required 
in  all  excavation  areas;  this  type  of  investigation  is  typically  conducted 
during  the  final  design  stage  of  a  highway  project. 

Rock  slope  instability  is  not  considered  a  serious  hazard  in 
the  study  area  since  stable  slopes  can  usually  be  achieved  through  proper 
geologic  and  geotechnical  design  procedures  and  construction  techniques. 

Expensive  mitigative  measures  are  usually  not  required  to  achieve  stability. 

The  various  alternative  highway  alignments  are  shown  in  plan 
view  in  Figures  24A  through  24D  with  the  locations  of  a  potential  landslide 
hazards  indicated.  The  locations  of  the  hazards  are  also  presented  in  tabular 
form  in  Table 62  toprovide  a  method  for  comparing  alternative  alignments. 

A  comparison  of  the  alternative  alignments  indicates  that 
Alternative  2  has  the  most  potential  for  landslide  activity,  with  approximately 
8.0  miles  of  the  alignment  being  affected.  The  potential  for  slide  activity 
on  Alternatives  1,  3,  and  4  is  basically  the  same  for  all  alignments,  with 
approximately  4.5  miles  of  Alternative  1  affected,  3.9  miles  of  Alternative  3 
affected,  and  3.9  miles  of  Alternative  4  affected.  However,  it  appears  that 
Alternatives  3  and  4  are  the  most  favorable. 

It  is  concluded  that  landslides  can  be  avoided  in  the  study  area 
through  the  employment  of  proper  slope  design  and  construction  procedures.  These 
procedures  for  stable  slope  design  and  investigation  of  landslides  fall  into 
three  broad  categories : 1)  avoidance  or  elimination  of  the  problem;  2)  re¬ 
duction  of  forces  creating  the  movement;  3)  increase  of  forces  resisting  the 
movement.  Several  procedures  which  are  suited  to  the  study  area  are  tabulated 
in  Table 63  and  are  discussed  in  detail  in  the  technical  report^  supporting  this  EIS. 

b.  Soil  Erosion 


The  construction  of  any  highway  project  involves  the  removal  of 
existing  vegetation  and  the  introduction  of  embankments  and  excavations  which 
change  natural  drainage  patterns.  The  exposure  of  large  areas  of  disturbed  soils 
and  disruption  of  drainage  patterns  often  result  in  an  increase  in  the  amount 
of  soil  erosion  and  resulting  sedimentation  of  adjacent  waters. 
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PROCEDURES  FOR  STABLE  SLOPE  DESIGN 
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Experience  of  the  Pocahontas  and  Randolph  County  Soil  Con¬ 
servation  Service  and  the  Forest  Service  indicates  that  certain  soil  types 
which  are  found  in  the  study  area  are  highly  susceptible  to  erosion.  These 
have  been  identified  as: ^8 

.  colluvial,  Meckesville  soil  derived  from  the  Mauch  Chunk  Group 

.  residual.  Teas  soil  derived  from  the  Mauch  Chunk  Group 

.  residual,  Belmont  soil  derived  from  the  Greenbrier  Group 

The  hazard  associated  with  these  groups  of  soil  is  substantiated 
by  the  sedimentation  problem  that  occurred  at  the  State  Fish  Hatchery  at  Edray 
during  construction  of  the  existing  portion  of  the  Highland  Scenic  Highway, 

Highway  excavation  through  the  highly  erodible  Meckesville  and  Teas  soils 
caused  soil  erosion  and  resulted  in  high  suspended  sediment  loads  being  carried 
to  the  fish  hatchery  by  surface  and  ground  water  flows. 

Other  soil  types  found  in  the  study  area  range  from  moderately 
to  slightly  erodible  and  do  not  present  the  hazard  associated  with  the  Meckesville, 
Teas  and  Belmont  soils.  However,  minor  amounts  of  erosion  are  possible  from 
any  of  the  soils  found  in  the  study  area,  and  erosion  control  procedures  must 
include  all  exposed  soils. 

The  various  alternative  highway  alignments  are  shown  in  plan 
view  in  Figures  24A  through  24D,  with  the  locations  of  soils  that  are  highly 
susceptible  to  erosion  (i,e,,  Meckesville,  Teas,  Belmont  soils)  indicated. 

The  locations  of  the  highly  erodible  soils  are  also  presented  in  tabular  form 
in  Table  64  to  provide  a  method  for  comparing  alternative  alignments, 

A  comparison  of  the  alternatives  indicates  that  highly  erodible 
soils  would  be  encountered  along  each  alternative.  Alternative  2  has  the  greatest 
potential  to  disturb  erosive  soils,  with  approximately  21,2  miles  of  the  alignment 
located  on  erosive  soils.  Alternative  1  would  present  nearly  as  great  an  erosion 
hazard  with  approximately  20,3  miles  of  the  alignment  on  erosive  soils.  Alternative 
4  would  disturb  a  smaller  amount  of  erosive  soil,  with  approximately  16,4  miles 
located  on  easily  eroded  soils.  Alternative  3  presents  the  smallest  erosion 
hazard,  with  approximately  13.7  miles  of  the  alignment  affected. 

Based  upon  an  evaluation  of  the  erosion  problems  that  occurred  on  the 
existing  section  of  the  Highland  Scenic  Highway  and  the  techniques  utilized 
to  control  erosion  it  is  concluded  that  erosion  could  be  successfully  mitigated 
in  the  Edray  Hatchery  area  and  at  other  points  along  the  proposed  extension  of 
the  highway,  if  the  proper  procedures  and  techniques  are  followed.  These  are: 

1,  Prepare  detailed  erosion  and  sediment  control  plans  during 
the  design  stage  of  the  highway  project.  Problem  areas  can  be  identified  before 
construction  begins  and  mitigative  techniques  can  be  established. 

This  procedure  was  not  used  for  the  existing  section  of  the 
highway;  plans  were  prepared  during  the  construction  stage  by  the  contractor. 

Because  of  the  time  constraints  that  usually  exist  during  the  construction 
stage  of  a  project,  adequate  time  usually  cannot  be  devoted  to  erosion  and 
sedimentation  control  plans  and  often  important  features  are  overlooked. 
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TABLE  64 


EROSION  HAZARD 

COMPARISON  OF  ALTERNATIVE  ALIGNMENTS 


Alternative 


1 


2 


3 


4 


Location 

1  of 

Hazard 

Length  of 

Affected 

Segment 

(Station) 

Alternative  (Miles) 

Comments 

A 

0+00 

to 

196+00 

3.71 

From  Station  0+00  to 

A.B 

220+00 

to 

440+00 

4.17 

approximately  Station 

B 

496+20 

to 

593+30 

1.84 

12+00  Segment  A  is 

B 

593+80 

to 

614+00 

0.38 

located  in  the  drainage 

B 

624+00 

to 

684+00 

1.14 

area  of  the  Eastern 

B 

842+00 

to 

878+00 

0.68 

Hatchery  Springs  of  the 

G,C 

895+00 

to 

1088+60 

3.67 

Edray  Fish  Hatchery 

C 

1105+90 

to 

1140+00 

0.65 

C 

1262+00 

to 

1425+00 

3.09 

C 

1548+00 

to 

1600+00 

0.98 

20.31 

A 

0+00 

to 

196+00 

3.71 

From  Station  0+00  to 

A 

220+00 

to 

376+00 

2.95 

approximately  Station 

D 

0+00 

to 

147+10 

2.79 

12+00  Segment  A  is 

D 

159+00 

to 

508+00 

6.61 

located  in  the  drainage 

c 

1066+50 

to 

1090+00 

0.45 

area  of  the  Eastern 

C 

1105+90 

to 

1140+00 

0.65 

Hatchery  Springs  of  the 
Edray  Fish  Hatchery 

C 

1262+00 

to 

1425+00 

3.09 

c 

1548+00 

to 

1600+00 

0.98 

21.23 

A 

0+00 

to 

196+00 

3.71 

From  Station  0+00  to 

A.B 

220+00 

to 

440+00 

4.17 

approximately  Station 

B 

496+20 

to 

593+30 

1.84 

12+00  Segment  A  is 

B 

593+80 

to 

614+00 

0.38 

located  in  the  drainage 

B 

624+00 

to 

684+00 

1.14 

area  of  the  Eastern 

B 

842+00 

to 

878+00 

0.68 

Hatchery  Springs  of  the 

E 

10+00 

to 

62+00 

0.98 

Edray  Fish  Hatchery 

H 

76+00 

to 

116+00 

0.76 

13.66 

A 

0+00 

to 

196+00 

3.71 

From  Station  0+00  to 

A.B 

220+00 

to 

440+00 

4.17 

approximately  Station 

B 

496+20 

to 

593+30 

1.84 

12+00  Segment  A  is 

B 

593+80 

to 

614+00 

0.38 

located  in  the  drainage 

B 

624+00 

to 

684+00 

1.14 

area  of  the  Eastern 

B 

842+00 

to 

878+00 

0.68 

Hatchery  Springs  of  the 

E 

10+00 

to 

62+00 

0.98 

Edray  Fish  Hatchery 

F 

10+00 

to 

93+60 

1.58 

F 

98+00 

to 

180+00 

1.55 

F 

262+00 

to 

283+00 

0.40 

16.43 
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Erosion  and  sediment  control  should  be  considered  during  the 
design  stage  so  that  the  necessary  mitigative  measures  are  included  in  the 
plans  and  specifications  for  the  project.  Also  critical  areas,  such  as  the 
area  in  the  vicinity  of  the  Edray  Hatchery,  can  be  identified  at  this  time. 

In  developing  the  plan  erosion  control  should  always  be  a  first  consideration, 
with  sediment  control  considered  as  a  backup  system. 

In  the  preparation  of  the  erosion  and  sediment  control  plans, 
soil  properties  should  be  utilized  to  determine  erosion  potential,  water  in¬ 
filtration  capacity  and  other  properties  necessary  for  erosion  control  design. 
Existing  and  proposed  drainage  patterns  should  be  evaluated,  and  the  watershed 
characteristics  both  upstream  and  downstream  of  the  project  should  be  reviewed.^® 

When  designing  and  constructing  the  erosion  and  sediment 
control  features,  the  following  basic  principles  should  be  considered;^® 

.  Minimize  the  area  and  duration  of  construction  disturbance. 

.  Protect  bare  soil  from  rainfall  and  overland  flow  as  soon 

as  possible. 

.  Reduce  the  velocity  of  construction  runoff  with  proper 
control  measures. 

.  Reduce  the  volume  of  construction  runoff  on  bare  soil  by 
planned  diversions. 

.  Provide  temporary  or  permanent  drainage  facilities  to 

control  the  runoff  released  from  the  construction  area. 

.  Trap,  or  filter  out,  sediment  before  it  leaves  the  con¬ 
struction  area. 

The  erosion  and  sediment  control  plan  and  project  specifications 
should  include  the  following:^® 

.  Plans  with  existing  and  proposed  topographic  contours. 

Existing  topography  should  be  defined  at  least  100  feet 
outside  of  the  limit  of  work. 

.  Descriptions  of  existing  vegetative  cover. 

.  Existing  drainage  patterns,  including  streams. 

.  The  limits  of  excavation  and  embankment. 

.  The  location  and  size  of  each  temporary  or  permanent 

drainage  structure. 

.  Types,  location,  dimensions,  details,  and  typical  drawings 
for  each  erosion  and  sediment  control  measure. 
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.  A  specification  that  the  project  be  constructed  in  small 
workable  units  so  that  large  areas  are  not  left  exposed 
for  long  periods  of  time.  The  unit  size  should  be 
specified. 

.  A  specification  that  grubbing  be  performed  in  several 
operations  on  the  individual  work  units  and  that  only 
clearing  be  performed  in  one  operation.  This  will  keep 
the  protective  ground  vegetation  and  root  system  in 
place  as  long  as  possible. 

.  A  specification  that  erosion  and  sediment  control  measures 

be  constructed  and  functional  before  ground  cover  is  removed 
by  the  grubbing  operation. 

.  A  specification  that  all  erosion  and  sediment  control 
measures  be  properly  maintained  during  the  life  of  the 
project.  Periodic  inspection  and  inspection  after  each 
rainfall  should  be  required. 

An  erosion  control  narrative  should  also  be  prepared  as  a  part 
of  the  erosion  and  sediment  control  plan.  The  narrative  should  include:^® 

.  A  description  of  each  construction  activity  within  a 
drainage  area. 

.  A  description  of  each  soil  type,  its  siisceptibility  to 

erosion,  and  any  treatment  needed  to  establish  vegetation. 

.  A  description  of  surface  water  control  techniques  to  be 

used  during  clearing  and  grubbing  operations,  construction 
of  haul  roads,  construction  of  excavation  and  embankment. 

.  A  description  of  off-site  storm  water  control  through  the 
work  area  during  construction  of  cross-drains. 

.  A  description  of  on-site  storm  water  control  during  construction. 

The  erosion  and  sediment  control  plan,  specifications  and 
narrative  should  undergo  a  review  process  by  the  U.S.  Forest  Service  soil 
scientist,  the  Soil  Conservation  Service,  and  state  agencies  which  have 
expertise  in  the  field  of  erosion  and  sediment  control.  Pertinent  comments 
should  be  included  in  the  design. 

When  the  project  reaches  the  construction  stage,  and 
before  construction  actually  begins,  the  contractor's  personnel  and  design 
personnel  should  review  the  erosion  and  sediment  plans  to  determine  if 
any  changes  or  adjustments  are  required.  A  site  view  of  each  control 
measure  should  be  conducted  at  this  time. 
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2.  Schedule  construction  activities  in  especially  sensitive 
areas  during  the  time  of  the  year  when  erosion  potential  is  low.  The  construcion 
in  the  drainage  area  above  Edray  Hatchery  would  fall  in  this  category. 

3.  Utilize  erosion  and  sediment  control  methods  which  diffuse 
surface  runoff  in  small  quantities  and  divert  the  flow  onto  tlie  undisturbed 
forest  floor  downslope  from  construction  activities.  The  use  of  filter  fabric, 
silt  fences  in  conjunction  with  the  filters trip  technique  is  especially  suited 
to  the  project  since  silt  fences  can  be  installed  by  a  labor  force  and  do  not 
require  the  use  of  heavy  equipment.  Access  for  heavy  equipment  may  be  difficult 
along  the  proposed  alternatives  due  to  terrain  conditions. 

It  was  noted  that  the  filterstrip  concept  was  successful 
where  employed  on  the  existing  Highland  Scenic  Highway. 

4.  Utilize  sediment  traps  and  ponds  where  necessary  to  detain 
construction  runoff  to  allow  suspended  particles  to  settle  out  before  the  runoff 
is  released  to  downstream  areas.  Filter  fabric  should  be  used  at  the  outlet 

of  such  devices  to  further  trap  suspended  particles  which  have  not  settled. 

5.  Utilize  other  erosion  and  sedimentation  control  devices 
such  as:  soil  stabilization  mats  and  netting,  diversion  channels,  check  dams, 
temporary  slope  drains,  temporary  diversion  ditches,  and  temporary  berms. 

6.  Allow  not  more  than  750,000  square  feet  of  surface  area 

of  erodible  soil  exposed  at  one  time  by  excavation  or  embankment  construction, 
before  temporary  or  permanent  seeding  and  mulching  is  accomplished.  Further,  seed 
and  mulch  embankment  slopes  at  every  20  feet  in  vertical  height.  Require  that 
the  contractor  seed  and  mulch  any  exposed  area,  if  that  area  is  not  being 
actively  worked. 


Soil  tests  should  be  performed  by  the  contractor  to  determine 
what  soil  additives  and  fertilization  will  be  required  for  temporary  seeding. 

The  Soil  Conservation  Service  should  be  contacted  to  aid  in  selection  of  seed 
species  suitable  to  the  soil  type  encountered. 

Additionally,  in  areas  of  highly  erodible  soils,  chemical 
soil  binders  should  be  used  in  conjunction  with  seeding  and  mulching  to  provide 
erosion  protection.  Soil  binders  penetrate  into  the  soils  and  bond  individual 
soil  particles  into  a  continuous  soil  mat.  Since  void  spaces  are  only  partially 
filled,  water  and  air  can  continue  to  percolate  into  the  soil. 

If  the  above  mentioned  erosion  and  sediment  control  procedures 
and  techniques  are  implemented,  it  is  expected  that  erosion  and  sediment  problems 
could  be  minimized  during  construction.  To  determine  the  effectiveness  of  the 
mitigative  procedures,  a  monitoring  program  should  be  established  at  key  points 
along  the  highway  alignment  and  samples  of  stream  water  should  be  monitored 
before,  during,  and  after  construction.  The  program  should  provide  for  the 
monitoring  of  specific  water  quality  parameters  such  as,  turbidity,  pH,  totAl 
suspended  solids,  water  temperature,  dissolved  oxygen,  acidity,  alkalinity, 
and  conductivity. 
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c. 


Hazards  Associated  With  Limestone  Bedrock 


Highway  construction  in  or  adjacent  to  limestone  terrain  can 
result  in  several  types  of  problems  due  to  the  cavernous  nature  of  limestone 
bedrock. 


In  other  geologic  units,  soil  and  rock  filter  surface  water 
before  it  is  incorporated  into  the  groundwater  system.  However,  in  limestone 
regions,  sinkholes  and  swallow  holes  provide  immediate  access  for  surface 
water  to  the  groundwater  system  and  do  not  allow  this  filtration  to  take 
place.  Without  filtration,  surface  water  contaminated  with  sediment  and 
chemicals  can  enter  the  ground  water  system  and  alter  the  quality  of  ground- 
water. 


Such  a  problem  occurred  north  of  the  study  area  at  the  Bowden 
National  Fish  Hatchery  in  1975  during  construction  of  U.S.  Route  33.  Here 
excavation  in  limestone  terrain  resulted  in  large  quantities  of  clay  and  silt 
being  washed  into  caverns  which  are  conduits  to  the  Hatchery's  springs.  The 
sediment  was  then  transported  by  conduit  flow  to  the  Hatchery's  South  Spring 
where  turbidity  resulted  in  a  large  fish  kill. 72 

Also,  as  is  evidenced  by  the  problems  that  occured  at  the  Edray 
Hatchery  during  construction  of  the  existing  Highland  Scenic  Highway,  construction 
activities  need  not  be  located  within  the  limestone  region  to  result  in  ground- 
water  contamination.  On  this  project,  sediment  derived  from  erosion  of  soils 
overlying  the  Mauch  Chunk  Group  was  transported  over  two  miles  before  reaching 
the  limestone  springs  at  the  Edray  Hatchery.  Sediment  was  first  transported 
by  surface  water  in  Dry  Creek  and  Red  Lick  Run.  Both  of  these  streams  sink  in 
their  beds  and  flow  subsurface  to  the  Western  Hatchery  Springs  where  they  again 
emerge. 


Other  potential  problems  associated  with  highway  construction  in 
and  adjacent  to  limestone  regions  are  reduction  of  aquifer  yields  due  to  altera¬ 
tions  of  subsurface  drainage  patterns,  and  the  formation  of  sinkholes  and  collapses. 

Reduction  in  spring  yield  due  to  highway  construction  activities 
has  been  reported  at  both  the  Bowden  Hatchery  and  Edray  Hatchery. 71  72 

The  Greenbrier  Group  is  the  predominant  limestone  unit  found  within 
the  study  area.  Some  minor  limestone  beds  are  found  in  other  geologic  formations 
but  are  not  considered  important  to  this  discussion.  Since  construction  activity 
could  potentially  affect  or  alter  existing  groundwater  conditions  within  the 
Greenbrier,  the  following  were  determined;  (1)  the  locations  where  the  alternatives 
are  located  directly  over  the  limestone;  and  (2)  the  locations  where  the  alternatives 
cross  drainage  areas  which  supply  surface  water  to  limestone  terrain. 

The  portions  of  the  alternative  alignments  which  could  potentially 
impact  the  limestone  geology  of  the  study  area  were  identified  and  are  presented 
in  Table  65 .  A  comparison  of  the  alternatives  indicates  that  all  of  the  alternatives 
could  potentially  affect  existing  groundwater  conditions  in  the  Greenbrier  Group 
limestone.  Alternative  2  has  the  greatest  potiential  for  impact  with  approximately 
22.8  miles  of  involvement.  Alternative  1  will  have  approximately  20.5  miles  of 
involvement.  Alternative  3  will  have  approximately  15.9  miles  of  involvement. 
Alternative  4  has  the  least  potential  for  impact  upon  the  limestones  with  approx¬ 
imately  11.4  miles  of  involvement. 
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TABLE  65 


AREAS  0^  POTENTIAL  IMPACT  UPON  LIMESTONE  GEOLOGY 
COMPARISON  OF  ALTERNATIVE  ALIGNMENTS 


Alternative 

Segment 

Location  of  Hazard 
(Station) 

Length  of 
Affecting 
Geology 

Alternative 

Limestone 

(Miles) 

Comments 

1 

A 

CH-OO 

to 

53+30 

1.01 

Alternative  No.  1  does 

A,B 

170+00 

to 

717+60 

10.37 

not  cross  limestone 

G 

1038+00 

to 

1060+50 

0.43 

terrain 

C 

1268+30 

to 

1320+00 

0.98 

C 

1341+00 

to 

1434+00 

1.76 

C 

1520+00 

to 

1719+00 

3.77 

C 

1789+00 

to 

1850+00 

1.15 

C 

1920+00 

to 

1940+60 

0.39 

C 

1962+00 

to 

1982+00 

0.38 

C 

2012+00 

to 

2026+00 

0.26 

20.50 

2 

A 

0+00 

to 

53+30 

1.01 

Alternative  No.  2  crosses 

A 

170+00 

to 

376+00 

3.98 

limestone  terrain  between 

D 

0+00 

to 

480+00 

9.09 

Stations  138+00  and  202+50 

C 

1268+30 

to 

1320+00 

0.98 

and  between  Stations  234+61 

C 

1341+00 

to 

1434+00 

1.76 

and  238+00 

C 

1520+00 

to 

1719+00 

3.77 

C 

1789+00 

to 

1850+00 

1.15 

C 

1920+00 

to 

1940+60 

0.39 

c 

1962+00 

to 

1982+00 

0.38 

c 

2012+00 

to 

2026+00 

0.20 

22.71 

3 

A 

0+00 

to 

53+30 

1.01 

Alternative  No.  3  does 

A,B 

170+00 

to 

717+60 

10.37 

not  cross  limestone 

H 

376+00 

to 

539+00 

3.09 

terrain 

H 

591+00 

to 

603+80 

0.24 

H 

756+00 

to 

764+00 

0.15 

H 

846+00 

to 

850+00 

0.07 

H 

893+40 

to 

943+40 

0.95 

15.88 

4 

A 

0+00 

to 

53+30 

1.01 

Alternative  No.  4  does 

A,B 

170+00 

to 

717+60 

10.37 

not  cross  limestone 

11.38 

terrain 
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It  should  also  be  noted  that  Alternative  2  is  the  only  alternative 
to  cross  directly  over  limestone  terrain.  Approximately  1.3  miles  are  underlain 
by  limestone  where  this  alternative  crosses  a  limestone  valley  near  Linwood. 

One  of  the  potential  impacts  to  be  mitigated  is  the  contamination 
of  groundwater  by  sediment  from  soil  erosion  during  the  construction  stage  of  the 
project.  If  sediment  reaches  limestone  terrain  it  would  be  difficult  to  predict 
the  path  of  sediment  transport  or  the  areas  of  potential  damage.  As  was  evidenced 
by  the  problem  at  the  Edray  Hatchery,  sediment  could  be  transported  long  distances 
through  the  subsurface  by  conduit  flow  before  causing  problems  or  damage.  Because 
of  the  difficulty  of  predicting  the  path  of  sediment  transport  in  limestone 
terrain,  correction  of  sediment  contamination  would  be  difficult,  if  not 
impossible.  Therefore,  sediment  problems  must  be  corrected  at  their  source. 

It  is  felt  that  with  proper  erosion  and  sediment  control  tech¬ 
niques  erosion  can  be  minimized  at  the  construction  project  thus  eliminating 
sediment  contamination  in  the  limestone  groundwater  system.  Erosion  and 
sediment  control  procedures  and  techniques  were  discussed  previously. 

To  determine  the  effectiveness  of  the  erosion  and  sediment  control 
measures,  a  water  quality  monitoring  program  should  be  established  to  monitor 
springs  and  water  wells  in  the  limestone  terrain  adjacent  to  the  highway  alignment. 
Samples  of  groundwater  should  be  taken  before,  during,  and  after  construction  to 
assess  the  water  quality.  Specific  water  quality  parameters  such  as  turbidity, 
pH,  total  suspended  solids,  water  temperature,  acidity,  alkalinity  and  conduct¬ 
ivity  should  be  determined  from  the  monitoring  program.  Many  of  the  major  springs 
which  will  require  monitoring  are  shown  in  Figure  15. 

Another  potential  impact  to  be  mitigated  is  the  reduction  in  ground- 
water  yield  at  limestone  springs  and  water  wells.  Since  the  limestone  grovind- 
water  system  is  largely  recharged  by  surface  water  from  the  adjacent  highlands, 
any  reduction  in  the  quantity  of  surface  water  in  a  particular  stream  could  affect 
the  quantity  of  groundwater  in  the  limestone  terrain.  Reductions  in  surface 
water  quantities  often  result  where  highway  excavations  and  embankments  alter 
natural  drainage  patterns  and  surface  water  is  diverted  from  one  drainage  area 
to  another.  Such  conditions  can  be  avoided  through  proper  highway  drainage 
design. 


During  the  final  design  stage  of  the  project  a  thorough  investigation 
of  existing  and  proposed  drainage  patterns  should  be  undertaken  to  ensure  that 
natural  drainage  patterns  are  not  altered  by  highway  construction. 

Groundwater  quantities  could  also  be  affected  by  construction 
activities  that  occur  within  the  limestone  terrain.  Blasting  of  limestone 
bedrock  during  excavation  could  cause  collapses  to  occur  in  limestone  caverns  and 
channels  resulting  in  an  alteration  in  groundwater  flow  patterns;  decreases  in 
water  well  and  spring  yields  are  a  possibility.  Such  problems  can  be  avoided 
by  minimizing  the  amount  of  blasting  and  excavation  that  is  required. 

Detailed  studies  of  alternatives  that  cross  limestone  terrain 
would  be  required  during  the  final  design  stage  to  determine  the  depth  to  bedrock 
and  the  presence  of  solution  channels  and  caverns  in  the  vicinity  of  the  project. 
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Such  studies  should  include  a  detailed  drilling  program,  a  refraction  seismic 
survey  and  an  earth  resistivity  survey.  The  results  of  such  studies  would 
enable  the  designer  to  deteirmine  the  effect  of  any  proposed  excavations  on 
the  groundwater  system  of  the  area.  As  required,  minor  changes  in  vertical 
alignment  could  be  made  to  avoid  problem  areas. 

d.  Acidity  of  Geologic  Origin  and  Heavy  Metal  Contamination 

Water  quality  in  the  study  area,  particularly  the  acidity  of 
streams,  is  significantly  influenced  by  watershed  geology.  It  can  also  be 
affected  by  heavy  metal  contamination  resulting  from  disturbance  of  certain 
soils  and  bedrock  units.  These  potential  impacts  are  discussed  in  detail 
in  the  following  section  on  water  resources. 

e.  Summary  and  Conclusions 

The  soils  and  geologic  investigation  has  disclosed  several 
areas  where  the  proposed  extension  of  the  Highland  Scenic  Highway  could  impact 
the  study  area.  The  soils  and  geology  related  hazards  which  could  potentially 
result  in  impacts  have  been  identified  as;  landslide  prone  areas,  highly 
erodible  soils,  limestone  bedrock,  and  materials  containing  acid  producing 
minerals  or  heavy  metals. 

Based  upon  a  comparison  of  Tables  62,  64,  and  65,  it  is  apparent 
that  all  of  the  build  alternatives  could  potentially  impact  the  study  area  if 
proper  mitigative  measures  are  not  employed.  The  tables  indicate  that,  from 
a  soils  and  geology  standpoint,  the  greatest  impact  could  be  expected  from 
Alternative  2. 


With  the  use  of  mitigative  measures,  it  is  expected  that  impacts 
to  the  natural  resources  of  the  study  area  would  be  minimal.  As  discussed 
previously,  successful  mitigation  would  require  careful  planning  and  design 
during  the  final  design  stage  of  the  project. 

The  no-build  alternative  would  allow  mining  and  logging  operations, 
as  well  as  commercial  development  of  property,  to  continue  in  the  study  area. 

It  is  these  activities  that  currently  result  in  the  most  significant  impact 
on  the  study  area,  and  it  is  expected  that  the  scope  of  these  activities  will 
not  decrease  in  the  near  future,  particularly  with  projections  of  increased 
demand  for  coal. 


Significant  erosion  and  sedimentation  hazards  are  associated  with 
both  mining  and  logging  as  well  as  the  earthwork  required  for  commercial  develop¬ 
ment  (e.g.  Snowshoe) .  While  some  erosion  and  sedimentation  mitigation  measures 
are  used  to  minimize  the  effects  of  mining  and  construction,  they  are  typically 
not  as  extensive  as  those  proposed  for  the  build  alternatives.  Additionally, 
the  potential  impacts  associated  with  the  no-build  alternative  would  be  of  a 
longer  duration  than  potential  impacts  associated  with  the  various  build  alternatives. 

The  magnitude  of  the  impacts  of  the  no-build  alternative  is 
primarily  dependent  upon  the  extent,  duration,  and  location  of  mining,  logging 
and  development  activities.  Substantial  impacts  could  result  if  mining  and/or 
logging  operations  expand  significantly  or  if  sensitive  areas  are  developed 
commercial ly . 
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4. 


Water  Resources 


The  Federal-Aid  Highways  Act  of  1973  (Public  Law  93-87)  indicated  that 
construction  of  the  Highland  Scenic  Highway  would  not  be  initiated  until  the 
Forest  Service  had  acquired  sufficient  lands  and  interests  in  lands  (including 
mineral  rights),  within  the  Shavers  Fork  watershed,  to  assure  an  adequate  scenic 
corridor  for  the  highway  and  the  control  of  water  quality  in  the  Shavers  Fork. 
This  would  necessitate  easement  restrictions  on  road  location  and  construction, 
and  restrictions  on  development  and  other  significant  soil  disturbing  activities, 
including  mining. 

The  following  is  a  summary  of  the  evaluation  of  potential  impacts 
of  the  Highland  Scenic  Highway  alternatives  on  water  resources.  Detailed 
analyses  and  results  are  contained  in  a  technical  report  supporting  this 
document.^  ^ 


a.  Surface  Water 


(1)  No-Build  Alternative 


The  no-build  alternative  would  allow  extensive  strip  mining 
and  timber  harvesting  activities  to  continue  within  the  Shavers  Fork  watershed. 

This  constant  disturbance  of  large  areas  of  land,  in  addition  to  repeated  erosion 
and  sedimentation  from  hauling  roads,  has  significantly  impacted  the  water  quality 
and  fishery  of  the  area  streams.  The  degradation  of  water  quality  in  these  streams 
is  not  irreversible.  However,  several  years  could  be  required  before  the  "normal" 
stream  water  quality  and  aquatic  community  are  established. 

No  major  changes  are  foreseen  in  the  near  future  for 
timber  harvesting  operations,  however,  present  energy  needs  are  likely  to 
cause  significant  increases  in  coal  production  in  the  Shavers  Fork  watershed. 

The  increased  mining  activities  could  further  degrade  existing  marginal 
quality  streams,  and  severely  impact  additional  streams  not  yet  affected 
in  the  southern  portion  of  the  Watershed. 

When  economically  mineable  coal  supplies  are  exhausted, 
the  use  of  study  area  land  becomes  uncertain.  Presently,  much  of  the  Shavers 
Fork  watershed  is  owned  by  the  Mower  Lumber  Company  and  is  managed  as  one 
large  unit.  Should  it  become  disadvantageous  for  the  Mower  Lumber  Company 
to  retain  ownership  of  such  a  large  parcel  of  land  after  mineable  coal  has 
been  removed,  the  land  could  be  subdivided  among  several  owners,  thereby 
losing  its  manageability  as  a  single  unit.  Although  acquisition  of  the 
Shavers  Fork  watershed  headwaters  is  a  long-term  goal  of  the  Monongahela 
National  Forest  Land  Management  Plan,  it  remains  uncertain  as  to  when  funds 
would  become  available  for  purchase. 

Another  major  parcel  of  land  in  the  study  area,  at  the 
Shavers  Fork  headwater,  is  owned  by  the  Snowshoe  Company.  This  land  is 
presently  being  developed  at  a  rapid  pace,  with  construction  of  various 
housing  and  recreational  facilities.  Future  plans  for  continued  development 
include  construction  of  condominiums,  a  golf  course,  tennis  courts,  new  ski 
slopes,  and  an  additional  impoundment  of  the  Shavers  Fork  for  water  supply. 
Although  development  by  the  Snowshoe  Company  has  not  resulted  in  any  signifi¬ 
cant  negative  impacts  on  the  waters  of  the  Shavers  Fork  or  to  tributaries  of 
Big  Spring  Fork,  continued  construction  could  degrade  water  quality  for  these 
local  streams. 
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Continued  harmful  Impacts  on  the  study  area  streams, 
particularly  within  the  Shavers  Fork  watershed,  are  expected  with  the  no-build 
alternative.  Lack  of  controls  and  insufficient  enforcement  protection  of  area 
streams  would  permit  present  conditions  to  persist  and  possibly  worsen.  The 
no-build  alternative  would  not  provide  those  deed  restrictions  included  in  the 
build  alternative. 

(2)  Build  Alternative/Physical  Characteristics 

The  four  proposed  alternative  alignments  for  the  Highland 
Scenic  Highway  traverse  four  major  watersheds  in  the  project  area.  Stream 
crossings  would  incorporate  drainage  structures  where  necessary.  The  rela¬ 
tionship  of  each  alignment  to  the  watersheds  involved  is  shown  in  Table  66. 

Additional  small  drainage  culverts  would  be  used  at  minor 
stream  crossings  and  at  other  necessary  sites  along  each  alignment  to  maintain 
adequate  drainage.  Although  plans  for  stream  re channelization  have  not  been 
established  at  this  time,  it  is  likely  that  some  minor  channel  changes  would 
also  be  required  to  accomodate  the  construction  of  the  proposed  Highland  Scenic 
Highway. 


The  primary  impact  of  stream  crossings  and  the  placement  of 
culverts  would  be  to  alter  the  established  pool/riffle  sequence  of  the  stream  to 
a  permanent,  relatively  even  stream  flow.  Stream  gradient  may  also  be  slightly 
altered.  Temporary  sedimentation  from  erosion  would  occur  in  the  area  immediately 
downstream  of  the  construction  disturbance.  However,  the  extent  of  physical 
changes  to  the  stream  channel  would  be  mostly  limited  to  the  actual  area  required 
for  the  stream  crossing.  Because  this  length  of  channel  would  be  extremely  short, 
relative  to  total  stream  channel  length,  stabilization  of  the  disturbed  channel 
section  would  occur  rapidly  and  any  permanent  impact  is  expected  to  be  minor. 

(3)  Water  Quality 

(a)  Temperature 

There  are  relatively  few  stream  crossings  made  by  each 
of  the  four  proposed  alignments,  with  the  exception  of  Segment  F  in  Alignment  4, 
which  parallels  the  Shavers  Fork  to  U.S.  Route  250.  Each  alignment  would  require 
a  cleared  and  grubbed  corridor,  ranging  up  to  an  approximate  maximum  average 
segment  width  of  139  feet  for  Segment  A;  varying  with  slope  and  slope  stability. 
This  would  open  shaded  streams  to  possible  solar  heating,  but  only  for  short 
lengths  of  the  total  stream.  For  stream  crossings,  placement  of  drainage 
structures  approximately  50  to  140  feet  in  length  would  enclose  the  stream  flow 
for  much  of  the  originally  cleared  area,  usually  leaving  an  insignificant  amount 
of  stream  waters  open  to  solar  radiation.  Shaded  downstream  flow  would  dissipate 
any  temperature  increase  within  stream  waters,  including  runoff  from  pavement 
which  may  be  considerably  warmer.  This  is  a  very  minor  impact  as  compared  to 
sections  along  many  of  the  streams  within  the  project  area  which  already  lack 
adequate  shade  due  to  streamside  development,  pasture  land,  timber  harvesting, 
and  mining  operations.  Any  required  stream  re channelization  would  necessitate 
the  need  for  planting  native  streamside  vegetative  to  alleviate  any  thermal 
impact,  but  again  the  iii5)act  would  be  very  minor. 

The  no-build  alternative  would  allow  for  existing 
timber  harvesting  and  mining  operations  to  continue,  with  the  possibility 
that  stream  temperatures  may  increase,  unless  shade  strips  are  properly 
maintained  along  streams. 
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(b)  Erosion  and  Sedimentation 


In  any  operation  which  involves  the  exposure  of  bare 
ground,  the  possibility  of  erosion  with  resultant  siltation  of  streams,  increases. 

project  area,  the  potential  for  erosion  is  high  because  of  steep, 
relatively  unstable  slopes,  and  very  erosive  soils.  Erosion  and  sedimentation 
could  be  expected  to  be  high  during  the  clearing  and  grubbing  phase  of  construction, 
and  particularly  during  the  excavation  of  any  new  stream  channels.  The  total 
acreage  of  disrupted  land  required  within  the  construction  corridor  for  each  high¬ 
way  alternative,  is: 

Alternative  1  —  537.6  acres  Alternative  3  —  486.6  acres 

Alternative  2  —  494.8  acres  Alternative  4  —  453.5  acres 

The  actual  amount  of  soil  loss  and  resultant  sedi¬ 
mentation  is  difficult  to  quantify  because  of  the  numerous  unpredictable 
variables  involved.  These  variables  include  time  of  year  of  construction, 
amount  of  time  the  ground  is  bare,  rainfall  intensity  during  the  period 
ground  is  bare,  and  distance  of  construction  activities  from  streams. 

Stream  sedimentation  is  an  impact  associated  with 
construction  activities,  and,  as  such,  is  a  short-term  impact.  The  amount  of 
potential  sedimentation  is  dependent  on  a  wide  range  of  unpredictable  variables. 

It  has  been  determined  that  all  significant  erosion,  and  thus,  sedimentation 
impacts  of  the  proposed  Highland  Scenic  Highway  could  be  avoided  through  the 
employment  of  extensive  erosion  control  techniques.  However,  incorporation  of 
these  erosion  control  measures,  including  the  required  inspection  to  assure 
proper  employment,  can  be  extremely  costly.  Of  course,  if  erosion  control  plans 
are  not  properly  implemented,  sedimentation  impacts  could  be  severe.  For  these 
reasons,  the  following  discussion  addresses  sedimentation  in  terms  of  the 
potential  for  impact  and  the  extent  and  costs  of  erosion  control  measures  which 
would  be  required  to  avoid  stream  sedimentation. 

The  presence  of  three  highly  erosive  soils:  the 
Belmont,  the  Meckesville,  and  the  Calvin  (Teas)  series,  would  make  extensive 
mitigation  work  necessary  for  sections  of  the  highway  alternative  routes. 

When  these  and  other  forest  soils  are  compacted  by  machinery,  or  the  topsoil 
is  disrupted  and  removed,  they  become  extremely  vulnerable  to  erosion. 

Figures  24A  through  24D  show  the  relationship  of  highly  erosive  soils  and 
hazardous  slide  prone  areas  to  the  proposed  alternatives. 

The  amount  of  mileage  that  each  highway  alternative 
traverses  erosive  soils,  including  any  portion  of  a  study  line  within  200 
feet  thereof,  is: 

Alternative  1  -  20.31  miles  Alternative  3  -  13.66  miles 

Alternative  2  -  21.23  miles  Alternative  4  -  16.43  miles 

The  potential  impacts  of  the  four  build  alternatives 
on  project  area  streams  are  summarized  on  Table  67.  Streams  requiring 
extensive  and  costly  erosion  control  measures  to  avoid  sedimentation  in^acts 
are: 
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TABLE  67 


SUMMARY  OF  EXTENT  OF  MITIGATION 
REQUIRED  TO  CONTROL  POTENTIAL  SEDIMENTATION 


Affected  Streams 

Alternative 

1 

2 

3 

4 

Elk  River  Watershed 

Old  Field  Fork 

A 

A 

A 

A 

Big  Spring  Fork 

A 

■ 

A 

A 

Cup  Run 

- 

■ 

- 

- 

Dry  Fork 

- 

• 

- 

— 

Greenbrier  River  Watershed 

Indian  Draft 

A 

A 

A 

A 

Cloverlick  Creek 

■ 

■ 

■ 

■ 

Elklick  Run 

■ 

- 

■ 

■ 

Roaring  Springs  Run 

- 

- 

A 

- 

Allegheny  Run 

- 

- 

• 

- 

Tygart  Valley  River  Watershed 

Headwaters 

A 

■ 

Big  Run 

A 

A 

- 

- 

Logan  Run 

• 

• 

- 

— 

Windy  Run 

A 

A 

- 

Conley  Run 

• 

• 

- 

- 

Stewart  Run 

A 

A 

Becky  Creek 

A 

A 

- 

- 

Shavers  Fork  Watershed 

Black  Run  (Upper) 

• 

• 

Rocky  Run 

A 

A 

- 

- 

Beaver  Creek 

■ 

■ 

- 

- 

Black  Run  (Lower) 

• 

• 

- 

- 

Lambert  Run 

• 

• 

— 

• 

Red  Run 

- 

- 

— 

— 

Oats  Run 

— 

- 

A 

A 

Second  Fork 

* 

- 

A 

• 

First  Fork 

* 

A 

Fish  Hatchery  Run 

- 

- 

A 

* 

Blister  Run 

- 

• 

Shavers  Fork 

■ 

• 

• 

■ 

•  =  Minor  sedimentation  potential  requiring  minimal  control  effort. 

A  =  Moderate  sedimentation  potential  requiring  typical  use  of  standard 
control  techniques. 

■  =  Severe  sedimentation  potential  requiring  extensive  control  measures. 
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Cloverlick  Creek  -  Segment  A;  All  Alternatives 
Big  Spring  Fork  -  Segment  D;  Alternative  2 
Elklick  Run  -  Segment  B,  Alternatives  1,  3  and  4 
Tygart  Valley  River  headwaters  -  Segment  D;  Alternative  2 
Beaver  Creek  -  Segment  C;  Alternatives  1  and  2 
Shavers  Fork  -  Segment  G;  Alternative  1 
Segment  F;  Alternative  4 

Because  of  its  existing  borderline  quality,  the 
Shavers  Fork  has  been  identified  as  more  sensitive  to  impact  than  other  area 
streams.  Although  Alternative  4  would  disrupt  the  least  amount  of  total  acreage 
and  traverse  the  second  lowest  mileage  over  erosive  soils,  it  would  require 
numerous  stream  crossings  (Table  66)  and  would  closely  parallel  the  Shavers  Fork 
for  almost  the  entire  stream  length  south  of  Cheat  Bridge.  Therefore,  Alternative 
4  would  have  the  greatest  potential  Impact  of  stream  siltation  for  project  area 
streams . 


The  no-build  alternative  includes  the  continuation  of 
timber  harvesting  and  mining  operations  within  the  Shavers  Fork  Watershed.  Although 
present  strip  mining  regulations  have  significantly  reduced  much  of  the  erosion 
and  sedimentation  that  could  occur,  not  all  sedimentation  is  prevented  and  roads 
used  for  hauling  produce  significant  stream  siltation.  The  introduction  of  strip 
mining  in  more  southern  portions  of  the  watershed  would  degrade  additional  waters 
while  still  impacting  water  quality  downstream.  The  impacts  from  the  mining  and 
timber  harvesting  activities,  including  the  construction  and  maintenance  of 
hauling  roads,  are  relatively  long-term,  because  of  the  constant  disturbance 
and  repeated  stream  siltation.  The  resultant  siltation  from  construction  of  the 
Highland  Scenic  Highway  would  be  a  one  time,  relatively  short-term,  impact. 

(c)  Acidity 

Compared  to  strip  mining  operations,  construction  of 
the  Highland  Scenic  Highway  would  require  less  area  of  excavation.  Mitigation 
measures  can  be  used  to  limit  any  increase  in  acid  precipitation  runoff  or 
resultant  mineral  acidity  to  a  relatively  short  period  of  time.  Exposure  of  acid 
forming  Pottsville  material  can  be  brief.  As  with  mine  reclamation  procedures, 
covering  of  the  acid  forming  material  with  soil  can  reduce  its  exposure  to  air 
and  moisture,  thus  reducing  acid  drainage.  Liming  to  promote  vegetative  cover 
would  add  alkalinity  to  poorly  buffered  soils.  If  the  disrupted  Pottsville  material 
does  contribute  some  alkalinity  of  its  own,  then  resultant  acidity  would  be  less 
severe. 


Alternatives  1,  2,  and  3  all  have  approximately  10 
miles  of  Pottsville  geology  along  their  corridors,  while  Alternative  4  has 
approximately  one  mile  (Figure  9).  The  remaining  sections  of  each  alignment 
traverse  mostly  the  Mauch  Chunk  Group  and  part  of  the  Greenbrier  Group. 

Alternative  4  would  have  the  least  acidic  impact  on 
study  area  streams,  because  limited  Pottsville  material  is  traversed  and  the 
potential  for  mineral  acid  input  is  minimal.  Alternative  3  would  generally 
have  the  greatest  potential  in^jact  on  stream  acidity.  This  alignment  crosses 
headwaters  of  several  tributaries  to  the  Shavers  Fork  in  areas  of  Pottsville 
material,  facilitating  mineral  acid  input.  However,  implementation  of  the 
proper  mitigation  measures  would  effectively  alleviate  much  of  the  acid 
impacts  for  all  of  the  build  alternatives. 
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The  build  alternatives  would  have  a  beneficial  long- 
range  impact  because,  after  construction  is  completed,  any  further  disturbances 
to  the  land  surface  within  the  easement  areas  could  be  controlled  and  better 
managed  to  avoid  potential  increases  in  stream  acidity.  Easement  acquisitions 
within  the  Shavers  Fork  watershed  range  from  almost  13,000  acres  for  Alternative 
2  to  almost  33,000  acres  for  Alternative  3. 

With  the  no-build  alternative,  the  eventual  intro¬ 
duction  of  mining  to  more  southern  sections  of  the  Shavers  Fork  watershed 
would  tend  to  cause  the  streams'  water  qxaality  to  deteriorate,  including  a 
probable  increase  in  acidity.  Unlike  the  linear  watershed  disturbances 
associated  with  highway  construction,  which  may  or  may  not  traverse  Pottsville 
material,  surface  mining  disturbance  can  encompass  large  areas  and  are  always 
within  the  Pottsville  Group  in  this  region.  Mitigation  measures  would  have  to 
be  extensive,  and  even  so,  because  of  the  great  amount  of  exposed  material, 
there  can  be  no  assurance  of  avoidance  of  additional  acid  loading  to  streams. 

The  no-build  alternative  includes  no  control  over  future  land  use  in  the  area. 
Development  activities  within  the  Shavers  Fork  could  produce  increases  in 
stream  acidity  if  not  properly  mitigated.  The  no-build  alternative  offers 
no  means  by  which  consideration  of  the  delicate  pollutional  status  of 
specific  area  streams  can  be  assured. 

(d)  Heavy  Metals 

It  has  been  shown  that  the  disruption  of  soil  and 
rock,  with  resultant  siltation  of  surface  waters,  can  cause  substantial 
increases  in  heavy  metal  concentrations.  Approximately  453  to  537  acres  of 
land  will  be  disturbed  by  construction  activities  within  the  project  area, 
depending  on  the  alternative  utilized.  As  discussed  earlier,  siltation  of 
some  project  area  streams  with  potential  elevated  heavy  metal  concentrations, 
could  result.  However,  it  should  again  be  emphasized  that  these  conditions 
would  be  temporary  in  nature  and  normal  condition  would  be  restored  rela¬ 
tively  quickly. 


The  diverse  geologies  and  soils  within  the  project 
area  vary  in  the  type  and  quantity  of  elemental  species  that  can  be  released 
into  waters.  Table  31  gave  some  indication  of  the  potential  for  several 
rock  and  soil  types  from  the  study  area  to  release  specific  heavy  metals. 
However,  such  phenomena  can  deviate  within  the  same  geologic  or  soil  mapping 
of  the  Pottsville,  Mauch  Chunk,  and  Greenbrier  Groups  could  potentially  lead 
to  increases  in  heavy  metal  concentrations.  Several  streams  affected  by  the 
construction  of  the  adjacent  section  of  the  Highland  Scenic  Highway  showed 
high  suspended  sediment  levels  in  conjunction  with  extremely  high  iron  and 
aluminum  concentrations.  Copper  levels  also  exceeded  instream  standards. 
Most  of  this  section  of  the  highway  had  disrupted  material  of  the  Mauch 
Chunk  Group. 


In  general,  those  areas  of  potential  stream  siltation 
from  the  construction  of  the  proposed  Highland  Scenic  Highway  are  also  the 
sites  of  possible  heavy  metal  loading.  Alternative  4  would  have  the  greatest 
overall  heavy  metal  impact  to  study  area  streams.  The  specific  metals  and 
their  concentration  levels  would  be  impossible  to  predict.  However,  the 
majority  of  heavy  metal  loading  would  probably  consist  of  iron  and  aluminum 
species . 
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Again,  the  no-build  alternative  would  offer  no 
protection  from  extensive  disturbances  of  the  land  surface  within  the  Shavers 
Fork  watershed.  Continuous  and  increased  disruption  of  the  land  surface 
with  little  control  would  enhance  continued  heavy  metal  loading  into  project 
area  streams  already  affected,  and  to  additional  streams  as  new  areas  are 
disturbed. 


Although  studies  indicate  a  potential  problem  exists, 
the  introduction  of  heavy  metals  into  surface  waters  of  the  project  area  has 
not,  as  yet,  been  proven  to  cause  any  detrimental  impacts.  However,  elevated 
heavy  metal  concentrations,  in  conjunction  with  other  unsuitable  water  quality 
characteristics,  could  be  a  major  cause  of  the  limited  fishery  within  the 
Shavers  Fork. 


(4)  Aquatic  Community 

(a)  Physical  Disruption 

During  the  construction  of  stream  crossings  and  new 
stream  channels,  biotic  communities  of  the  stream  would  be  disrupted.  In 
the  case  of  stream  crossings,  the  impact  would  be  limited  to  the  actual  area 
of  disturbance  by  construction  equipment  and  installation  of  culverts.  The 
diversion  of  stream  flow  through  any  man-made  channels  would  destroy  the 
aquatic  habitat  and  organisms  within  the  actual  construction  site.  However, 
because  the  areas  of  construction  are  extremely  minimal,  relative  to  total 
stream  length,  there  would  be  no  overall  alteration  or  reduction  in  aquatic 
populations.  Rough  stream  bed  surfaces  within  the  disturbed  channels  woiiLd 
provide  an  abundance  of  habitat  niches  allowing  drift  organisms  from  natural 
sections  upstream  to  quickly  repopulate  the  disturbed  channels.  Recent 
studies indicate  that  repopulation  and  organism  diversification  in  new 
channels  can  occur  as  quickly  as  one  year  after  completion  of  construction 
activities. 


If  the  no-build  alternative  is  selected,  physical 
disruption  of  Shavers  Fork  waters  from  timber  harvesting  and  mining  related 
road  construction  and  skid  trail  development  could  continue  to  occur.  Although 
the  impact  would  have  minor  effects  on  total  aquatic  populations,  it  would 
probably  be  a  recurrent  event,  promoting  significant  stream  sedimentation. 

(b)  Sedimentation 


Resultant  sedimentation  from  soil  erosion  can  destroy 
stream  habitat  and  kill  aqiaatic  organisms.  Soil  particles  in  aqueous  suspension 
block  out  light  and  inhibit  the  growth  of  aquatic  plants.  Silt  that  settles  on 
the  stream  bed,  covers  sites  for  insect  larvae  and  other  bottom  organisms.  Thus, 
species  characteristic  of  rocky  stream  bottoms  disappear  and  burrowing  forms 
appear. High  turbidity  levels  can  kill  fish  by  obstructing  opercular  cavities 
and  gill  rakers.  It  can  also  clog  the  breathing  apparatus  of  aquatic  insects. 

Silt  settling  in  voids  between  gravel  reduces  available  feeding  and  spawning 
sites  for  fish,  and  can  also  suffocate  fish  eggs . 


Insufficient  mitigation  of  erosion  from  the  con¬ 
struction  of  the  Highland  Scenic  Highway  could  result  in  significant  impacts 
to  existing  aquatic  communities.  The  Shavers  Fork,  in  particular,  could 
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suffer  losses  in  fish  and  benthic  populations,  already  under  substantial 
stress.  The  build  alternatives  vary  in  the  amount  of  potential  sedimenta¬ 
tion  that  could  take  place,  and  significant  siltation  of  streams  could  be 
avoided  through  the  use  of  proper  erosion  control  measures.  Alternative  4 
has  the  greatest  potential  for  stream  siltation  of  the  Shavers  Fork,  and 
thus  could  cause  the  most  detrimental  effects  on  aquatic  organisms.  Other 
area  streams  generally  have  more  productive  and  diversified  aquatic  commu¬ 
nities  and  would  recover  rapidly  from  any  sedimentation  impacts. 

The  no-build  alternative  offers  no  control  of 
future  land  use  within  the  project  area  and  therefore  offers  no  protection 
from  the  continuous  type  of  sediment  loading  currently  being  experienced 
in  area  streams  from  improper  road  construction  and  maintenance. 


(c)  Increased  Temperature 

The  most  significant  impact  of  the  warming  of  small 
headwater  streams  is  the  possible  degradation  of  stream  waters  as  cold  water 
fish  habitat,  particularly  for  trout.  Direct  fish  mortality  and  potential 
stream  eutrophication  can  result  from  increased  stream  temperature.  Trout 
can  exist  temporarily  in  warm  waters,  but  the  physiological  stress  may 
reduce  their  resistance  to  predation  and  disease  or  inhibit  their  feeding 
and  reproduction,  any  of  which  could  eventually  eliminate  the  fishery. 


Within  the  main  waters  of  the  Shavers  Fork,  few  fish 
live  through  the  summer  because  flows  decrease  and  the  remaining  water  is 
spread  thinly  over  a  wide  flat  bed  with  minimal  shade.  Low  water-levels  and 
warm  temperatures  therefore  limit  over- summer  survival  of  trout.  The 

lethal  limit  for  brook  trout  (yy.S^F)  is  exceeded  an  average  of  six  days 
24 

each  summer. 


The  build  alternatives  would  not  create  any  signifi¬ 
cant  impacts  on  stream  temperatures.  If,  however,  timber  harvesting  strip 
mining,  and  other  activities  continue  or  increase  in  the  future,  the  no-build 
alternative  could  potentially  endanger  the  Shavers  Fork  fishery  through 
indiscriminate  removal  of  stream  bank  vegetation. 

(d)  Increased  Acidity 

Acid  precipitation  has  been  found  to  severely  impact 
aquatic  communities,  particularly  fish  populations,  in  numerous  areas  of  the 
United  States,  Canada,  and  Europe. Acidity,  resulting  from  mine 
drainage,  has  also  been  found  to  have  deleterious  effects  on  surface  waters. '78  79 
Studies have  shown  several  species  of  fish  to  fail  to  reproduce  in 
waters  of  pH  range  5  to  6.  Trout  are  especially  sensitive  to  low  pH.80 
A  summary  of  effects  of  changes  in  pH  on  various  fish  species  can  be  seen 
on  Table  68. 


The  major  cause  of  the  acid  problem  in  the  Shavers 
Fork  is  a  combination  of  natural  geologic  characteristics  of  the  watershed 
and  the  phenomenon  of  acid  precipitation.  Disturbance  to  acid-producing  geology, 
primarily  of  the  Pottsville  Group,  adds  only  slightly  to  the  problem.  However, 
because  of  the  severity  of  existing  water  quality,  even  potential  slight 
increases  in  stream  acidity  should  be  taken  seriously  and  all  efforts  to  avoid 
impact  should  be  incorporated  into  project  construction. 
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TABLE  68 


SUMMARY  OF  EFFECTS  OF  pE  CHANGES  ON  FISH 

pH 

Effects 

11.5  -  11.0 

Lethal  to  all  fish. 

11.5  -  10.5 

Lethal  to  salmonids;  lethal  to  carp,  tench,  goldfish, 
pike  if  prolonged. 

10.5  -  10.0 

Roach,  salmonids  survive  short  periods,  but  lethal 
if  prolonged. 

10.0  -  9.5 

Slowly  lethal  to  salmonids. 

9.5  -  9.0 

Harmful  to  salmonids,  perch  if  persistent. 

9.0  -  6.5 

Harmless  to  most  fish. 

6.5  -  6.0 

Not  harmful  unless  >100  ppm  CO2. 

Significant  reductions  in  egg  hatchability  and 
growth  in  brook  trout  under  continued  exposure. 

6.0  -  5.0 

Not  harmful  unless  >20  ppm  CO2,  or  high  concentrations 
of  iron  hydroxides  present. 

Rainbow  trout  do  not  occur.  Small  populations  of 
relatively  few  fish  species  found.  Fathead 
minnow  spawning  reduced.  Molluscs  rare. 

Declines  in  a  salmonid  fishery  can  be  expected. 

High  aluminum  concentrations  may  be  present  in 
certain  waters  causing  fish  toxicity. 

5.0  - 

Tolerable  lower  limit  for  most  fish. 

5.0  -  4.5 

Harmful  to  salmonid  eggs  and  fry;  harmful  to  common 
carp;  tolerable  lower  limit  for  most  fish. 

4.5  -  4.0 

Harmful  to  salmonids,  tench,  bream,  roach,  goldfish, 
common  carp;  resistance  increases  with  age.  Pike  can 
breed,  but  perch,  bream,  and  roach  cannot. 

4.0  -  3.5 

Lethal  to  salmonids.  Roach,  tench,  perch;  pike  survive. 

3.5  -  3.0 

Toxic  to  most  fish;  some  plants  and  invertebrates  survive 

Modified  and  updated  from:  European  Inland  Fisheries  Advisory  Commission 
Working  Party  on  Water  Quality  Criteria  for  European  Freshwater.  1969. 
Water  Quality  Criteria  for  European  Freshwater  Fish  -  Extreme  pH  values 
and  Inland  Fisheries.  Water  Research.  3:593-611. 
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Kuild  Alternatives  1,  2,  and  3  would  all  require 
extensive  disruption  of  acidic  material,  and  without  proper  mitigation, 
could  potentially  lead  to  increased  acidity  of  tfie  Shavers  Fork  and 
tributaries  during  the  construction  phase  of  the  project.  Alternative  3, 
in  particular,  could  deleteriously  affect  trout  populations  in  streams 
of  Back  Allegheny’s  western  slopes.  Alternative  4,  which  crosses  little 
Pottsville  lithology  would  create  the  least  input  of  mineral  acidity. 
Including  the  use  of  lime  during  the  highway’s  construction  would  neu¬ 
tralize  resultant  acid  drainage  and  temporarily  improve  stream  alkalinity 
for  aquatic  organisms. 


After  construction  activities  are  completed,  the 
build  alternatives  would  beneficially  impact  the  long-term  productivity 
of  the  Shavers  Fork  watershed.  Through  the  acquisition  of  easement  control 
of  approximately  13,000  to  33,000  acres  of  land  surface  within  the  water¬ 
shed,  the  build  alternatives  would  provide  a  means  by  which  the  water 
quality  of  the  Shavers  Fork  can  be  given  due  consideration  for  any  future 
development  involving  extensive  disturbance  to  the  land  surface. 

With  the  no-build  alternative,  the  continuance  and 
probable  increase  of  strip  mining  and  timber  harvesting  would  likely  cause  some 
acid  increases  to  the  already  acidic  Shavers  Fork  and  tributaries.  This  would 
place  additional  stress  on  fish  populations,  particularly  trout  species, 
causing  further  declines  in  numbers.  The  no-build  alternative  offers  no 
means  by  which  to  assure  that  water  quality  is  considered  in  the  planning 
of  future  activities  within  the  watershed. 

(e)  Heavy  Metals 

The  presence  of  heavy  metals  such  as  aluminum,  iron, 
copper  and  zinc,  within  acid  waters  may  cause  stress  to  aquatic  organisms  at 
slightly  higher  pH  values  than  if  the  heavy  metals  were  not  present. 

Results  from  controlled  lab  studies  using  brook  trout,  suggest  that  increased 
aluminum  concentrations  can  lead  to  fish  mortality  at  concentrations  of  approx¬ 
imately  0.2  mg/1  or  higher.  *+3  other  lab  tests  indicate  that  aluminum  concen¬ 
trating  above  0.58  mg/1  cause  reduced  hatchability  and  growth  rates  of  brook 
trout.  Trout  hatchery  fish  kills  have  been  recorded  when  the  waters  reached 
iron  concentrations  of  1.5  to  20  mg/1  at  pH  values  of  6.2  to  7.0.®^  Lab  results 
have  shown  that  the  hatchability,  survival,  and  growth  of  brook  trout  was 
significantly  reduced  at  iron  concentrations  greater  than  1.37  mg/1. 

At  Cheat  Bridge  the  Shavers  Fork’s  average  copper, 
iron,  and  aluminum  concentrations  exceed  the  West  Virginia  Trout  Water  Quality 
stream  limits  (Table  29).  Iron  and  aluminum  concentrations  of  7.4  and  5.0 
mg/1,  respectively,  have  been  recorded,  greatly  exceeding  the  criteria  of 
0.5  and  0.56  mg/1.  However,  within  the  Shavers  Fork,  no  fish  kills  have  been 
attributed  to  heavy  metals,  although  a  low  standing  fish  crop  does  exist. 

It  may  be  possible  for  the  fish  to  acclimate  to  increasing  heavy  metal  con¬ 
centrations.^^ 
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Although  heavy  metals  have  not  been  shown  to  impact 
aquatic  organisms  within  the  study  area,  the  potential  exists  for  the  fishery 
and  possibly  the  benthos  to  be  significantly  affected,  particularly  in  con- 
jvinction  with  increased  acidity.  Since  the  Shavers  Fork  is  generally  more 
acidic  than  other  study  area  streams,  it  has  the  most  potential  to  be  impacted 
by  heavy  metal  toxicity. 


Mining  and  timber  harvesting  operations  within  the 
Shavers  Fork  watershed  have  caused  excessive  heavy  metal  loading  to  the  stream 
waters.  The  no-build  alternative  would  allow  this  impact  to  continue  and 
possibly  affect  additional  streams;  resulting  in  additional  stress  to  the 
Shavers  Fork  fishery. 

(5)  Impacts  on  the  Cheat  Minnow 

The  Cheat  Minnow  (Rhinlchthys  bowers i)  has  a  potential  of 
being  classified  as  a  threatened  species  because  of  its  limited  range  within 
the  Cheat  River  and  Youghiogheny  River  systems.  It  should  be  noted  that 
concern  for  the  species  is  based  on  the  fact  that  it  has  a  limited  range,  not 
because  it  is  rare  within  its  range. 

Possible  temporary  impacts  to  the  Shavers  Fork,  resulting 
from  the  construction  of  the  build  alternatives  include  stream  slltation, 
heavy  metal  loading,  and  increases  in  stream  acidity.  These  changes  in  water 
quality,  depending  on  the  highway  alternative  selected,  could  affect  the 
headwater  populations  of  ^  bowers i.  Alternative  4  has  the  greatest  potential 
for  sediment  and  heavy  metal  loading  of  the  Shavers  Fork.  Alternative  3  has 
the  greatest  potential  for  the  addition  of  acid  to  Shavers  Fork  tributaries. 
Alternative  2  would  have  the  least  overall  effect  on  study  area  streams  of 
the  Shavers  Fork  watershed,  and  therefore,  would  have  the  least  impact  on 
R.  bowersl. 


Past  mining  and  timber  harvesting  operations  within  the 
Shavers  Fork  watershed  have  severely  Impacted  the  surface  waters  with  excessive 
siltation,  heavy  metal  loading,  and  increased  acidity.  The  no-build 
alternative,  with  its  probable  increase  in  mining  activity,  permits  the 
continued  degradation  of  stream  water  quality  in  the  Shavers  Fork,  which  could 
threaten  the  survival  of  bowers i  and  other  fish  species. 

(6)  Long-Range  Impacts 

(a)  Effects  of  Land  Acquisition  Program 

To  insure  that  visual  quality  is  maintained  for  the 
proposed  build  alternatives,  objectives  have  been  assigned  to  all  easement 
areas  (see  Section  IV).  Areas  and  their  management  objectives  are  delineated 
in  Figures  20A  through  20M.  The  quantities  of  land  included  within  the  scenic 
corridor  for  each  alternative  are: 

Alternative  1  -  40,518  acres  Alternative  3  -  52,972  acres 

Alternative  2  -  40,594  acres  Alternative  4  -  43,735  acres 
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Presently,  all  waters  in  West  Virginia  are  protected 
by  the  State  Department  of  Natural  Resources,  under  Chapter  20,  Article  5A, 
of  the  Code  of  West  Virginia.  However,  within  the  study  area  of  the  proposed 
scenic  highway,  enforcement  of  the  State  Regulations,  particiiLarly  on  land 
of  private  ownership  in  the  Shavers  Fork  watershed,  has  been  difficult. 

The  incorporation  of  the  proposed  easement  plan 
(Figures  20A  to  20M)  would  provide  certain  streams  in  the  study  area  added 
protection  against  future  degradation.  The  limitations  on  timber  harvesting, 
mining,  and  any  future  activities  involving  extensive  alteration  of  the  land 
surface  set  by  the  Retention  and  Partial  Retention  objectives,  would  reduce 
the  potential  for  siltation,  heavy  metal  contamination,  and  increased  acidity 
to  study  area  steams.  Regulation  of  other  roads  within  easements  would  also 
help  control  stream  sediment  from  such  sources. 

The  amount  of  protection  and  management  of  the 
Shavers  Fork  watershed,  which  includes  52,555  acres  south  of  U.S.  Route  250, 
varies  with  each  alternative.  Under  the  proposed  easement  plans.  Alternative 
3  would  provide  a  substantial  part  of  the  Shavers  Fork  headwaters  with  added 
protection  against  potential  degradation  of  stream  water  quality  (Table  69) . 
Approximate  quantities  of  easement  lands  within  the  Shavers  Fork  watershed 
are  given  below. 

Alternative  1  -  16,948  acres  Alternative  3  -  32,948  acres 

Alternative  2  -  12,893  acres  Alternative  4  -  26,020  acres 

No-Build  Alternative  -  None 

(b)  Impacts  of  Highway  Maintenance 

The  most  significant  continuing  impact  of  the 
Highland  Scenic  Highway  on  the  water  system  would  be  the  input  of  surface 
runoff  from  paved  surfaces.  The  rapid  movement  of  water  over  the  impervious 
road  surface  would  carry  quantities  of  grease,  oil,  and  deicers  ultimately 
into  the  surrounding  streams.  Although  probability  of  this  occurring  is 
extremely  high,  the  magnitude  of  the  impact  on  the  pollutional  status  of 
area  streams  would  be  relatively  minor. 

Any  pollutant  entering  the  streams  from  the  completed 
highway  surface  would  be  immediately  dispersed  and  diluted  upon  entrance  into 
the  waters.  Therefore,  the  qioantity  of  chemical  pollutants  originating  from 
normal  highway  use  would  have  a  minimal  impact  on  existing  biological  and 
chemical  characteristics  of  area  streams. 

The  greatest  negative  impact  of  highway  use  on  local 
waters  is  the  potential  for  accidental  spillage  of  materials.  The  magnitude 
of  such  an  impact  would  be  critical  to  surrounding  streams  and  water  supplies. 
However*  the  probability  of  occurrence  is  extremely  low,  particularly  since 
the  Highland  Scenic  Highway  would  be  designated  for  use  by  passenger  cars 
and  recreational  vehicles  only. 


V-77 


TABLE  69 


\ 


WATERSHEDS  INCLUDED  IN  EASEMENT  PROGRAMS* 


Cloverlick  Creek 
Big  Spring  Run 

Tygart  Valley  River  Headwaters 

Windy  Run 

Black  Run  (Upper) 

Rocky  Run 

Beaver  Creek 

Black  Rxm  (Lower) 

Lambert  Run 

Second  Fork 

First  Fork 

Fish  Hatchery  Run 

Shavers  Fork 
Cmain  stream,  miles) 


X 

X 

X 

X 

X 

X 

X 

X 


11 


Alternative 


2_  _3_  Ji_ 

XX  X 

XX  X 

X  - 

X  - 

-  X  X 

XX  X 

X  -  X 

XX 

XX  X 

-  X 

-  X 

-  X  X 

7  22  All 


Alternative  3  not  only  includes  all  but  three  miles  of  the  Shavers  Fork 
main  channel,  but  is  the  only  Alternative  including  major  holdings  in 
the  First  and  Second  Forks  headwaters,  the  major  tributaries,  in  volume, 
to  the  Shavers  Fork. 

*Included  only  if  easement  program  incorporates  a  major  portion  of  the 
watershed  in  the  study  area. 
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b.  Groundwater/Water  Supply 


The  groundwater  Investigation  of  the  study  area  has  resulted 
in  the  identification  of  several  types  of  impacts  which  could  result  from 
the  proposed  extension  of  the  Highland  Scenic  Highway .  The  impacts  can  be 
categorized  as  those  which  result  in  a  change  of  water  quality  and  those 
which  result  in  a  change  in  water  quantity.  Contamination  of  limestone 
aquifers  is  perhaps  the  most  significant  potential  impact  but  others 
include  depression  of  the  water  table  and  acidification  of  the  groundwater. 

(1)  Water  Table  Depression 

Localized  depression  of  the  water  could  be  associated 
with  some  of  the  larger  cuts  required  for  construction  of  the  highway.  How¬ 
ever,  water  table  depression  is  not  expected  to  be  severe  or  widespread, 
because  of  the  location  and  size  of  the  cuts. 

(2)  Acidification 


Disturbance  of  the  Pottsvile  sandstones  during  the 
construction  could  result  in  temporary  acidification  of  the  groundwater. 
While  the  acid  associated  with  the  marcasite  and  pyrite  in  these  forma¬ 
tions  is  primarily  a  surface  water  problem,  some  acidified  water  would 
percolate  down  into  the  groundwater  regime. 

(3)  Water  Quantity 

Changes  in  the  quantities  of  groundwater  available  for 
use  can  result  from  highway  construction.  Cuts  and  fills,  as  well  as 
surface  water  control  devices,  alter  surficial  drainage  patterns  which 
could  result  in  changes  of  groundwater  availability.  Productivity  of 
wells  and  springs  could  increase  or  decrease,  depending  on  whether  surface 
water  was  diverted  into  or  out  of  the  recharge  areas.  This  can  particular¬ 
ly  happen  in  limestone  terrains. 

During  the  final  design  stage  of  the  project  a  thorough 
investigation  of  existing  and  proposed  drainage  patterns  should  be  under¬ 
taken  to  ensure  that  natural  drainage  patterns  are  not  altered  by  highway 
construction. 


(4)  Contamination  of  Limestone  Aquifers 

Groundwater  contamination  is  a  possible  result  of  highway 
construction,  particularly  in  areas  of  cavernous  limestone.  The  channelistic 
nature  of  the  bedrock  allows  water  to  pass  through  it  without  the  filtration 
that  commonly  occurs  in  other  types  of  bedrock.  Types  of  contamination 
associated  with  highway  construction  include  sedimentation  and  chemical  con¬ 
tamination. 


Sedimentation  of  the  groundwater  can  readily  occur  if 
adequate  erosion  control  programs  are  not  provided.  The  sediment  laden  surface 
water  gains  access  to  the  groundwater  regime  via  sinkholes  and  swallow  holes. 
Sediment  contamination  may  also  be  associated  with  blasting  and  equipment 
operation. 
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Although,  a  few  minor  limestone  beds  exist  within 
several  geologic  formations  of  the  study  area,  the  main  limestone  unit 
of  concern  is  the  Greenbrier  Series.  Segment  D,  of  Build  Alternative  2, 
crosses  the  Greenbrier  limestone  for  approximately  6,500  feet  in  the 
vicinity  of  Linwood  (Figure  9) .  Utilization  of  effective  mitigation 
measures  during  its  construction  should  prevent  much  of  the  sedimentation 
problem.  However,  it  should  be  noted  that  sediment  can  be  transported  for 
long  distances  in  surface  waters  before  entering  areas  of  limestone  bedrock. 
Mitigation,  therefore,  should  not  be  limited  to  limestone  areas  alone. 

During  highway  operation,  materials  washed  off  the  road 
surface  may  also  result  in  some  groundwater  contamination.  Most  significant 
among  these  are  sodium  and  calcium  salts  used  to  deice  highways  in  winter, 
but  other  contaminants  include  petrochemicals  (fuel,  oil,  grease)  as  well  as 
exhaust  emissions.  However,  dispersion  and  dilution  of  these  contaminants 
limits  the  possibility  for  any  significant  groundwater  pollution. 

c .  Edray  Hatchery 

Construction  of  the  adjacent  section  of  the  Highland  Scenic  High¬ 
way,  through  particular  soil  types,  caused  flow  and  sedimentation  problems  at  the 
Edray  Fish  Hatchery  (see  Section  II.  B.9.C.).  The  soils  and  geologic  invest¬ 
igations  conducted  for  this  study ^  have  disclosed  several  areas  where  the 
same  types  of  erosive  soils  woxild  be  exposed  with  construction  of  the  proposed 
extension  of  the  Highland  Scenic  Highway,  this  time  potentially  affecting  the 
eastern  hatchery  springs  (Averill  Spring) .  Approximately  the  first  mile  of 
the  proposed  highway  extension  is  located  within  the  recharge  area  of  this 
spring.  Therefore,  it  is  Important  to  evaluate  the  control  procedures  utilized 
previously  and  their  success  or  failure. 

The  specifications  for  the  construction  of  the  existing 
Highland  Scenic  Highway  did  require  that  erosion  and  sedimentation  devices 
be  installed  prior  to  construction.  However,  only  log  check  dams,  hay  bales 
and  other  small  scale  control  techniques  were  utilized.  No  sedimentation 
ponds  were  installed  on  the  project,  nor  were  filter  strips  utilized  on  the 
project  until  1978,  after  the  erosion  and  sedimentation  problems  had  occurred 
at  the  Edray  Hatchery.  When  the  filter  strip  technique  of  erosion  and 
sedimentation  control  was  used  in  1978,  in  an  attenrot  to  correct  the  problems 
at  Edray,  the  technique  was  apparently  successful.  Small  quantities  of 
surface  runoff  were  diverted  onto  the  undisturbed  forest  floor  downslope 
from  the  construction  project. 

Based  upon  an  evaluation  of  the  erosion  problems  that  occurred 
on  the  existing  section  of  the  Highland  Scenic  Highway  and  the  techniques 
utilized  to  control  erosion,  it  is  concluded  that  erosion  could  be  success¬ 
fully  mitigated  in  the  Edray  Hatchery  area  and  at  other  points  along  the 
proposed  extension  of  the  highway,  if  the  proper  procedures  and  techniques 
are  followed.  These  procedures  were  summarized  in  Section  V.E.3.  of  this  ^ 
report  and  are  described  in  detail  in  the  Soils  and  Geology  Technical  Report 
prepared  as  part  of  the  Highland  Scenic  Highway  Study. 
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The  Highway  construction  within  the  recharge  area  of  Averill 
Spring  could  also  potentially  impact  the  quantity  of  discharge  from  Averill 
Spring,  due  to  the  diversion  of  surface  and/or  subsurface  water  flow.  How¬ 
ever,  no  significant  impacts  of  this  type  would  be  anticipated,  because  this 
relatively  short  section  of  the  proposed  scenic  highway  doesn’t  traverse 
limestone  bedrock  and  crosses  only  the  very  beginning  of  the  spring  recharge 
area. 


After  completion  of  the  highway,  potential  impacts  to  the 
hatchery  waters  would  mainly  be  from  the  use  of  deicers  on  the  road  surface 
during  the  winter  season.  Any  salt  reaching  the  groundwater  system  would 
be  dispersed  and  diluted,  and  resultant  chloride  concentrations  of  spring 
waters  should  not  reach  levels  harmful  to  trout  at  the  hatchery. 

The  no-build  alternative  would  have  no  irpact  on  the  Edray 

Hatchery. 

d .  Recreational  Usage 

(1)  Aesthetics 

The  visual  attractiveness  of  numerous  mountain  streams 
adds  significantly  to  the  aesthetic  value  of  the  study  area.  For  the  build 
alternative,  the  viewing  of  the  highway  in  proximity  to  the  streams  would 
detract  natural  beauty.  This  would  be  particularly  true  for  Alternative  4, 
which  parallels  the  Shavers  Fork  and  includes  several  stream  crossings. 

Whereas  the  aesthetic  impact  of  the  view  of  the  highway 
could  be  considered  negative,  the  view  from  the  highway  by  the  motorist 
would  be  mostly  beneficial,  providing  pleasing  views  of  headwater  streams 
in  open  and  woodland  areas. 

Since  future  development  in  the  study  area  is  expected 
to  be  limited,  the  retention  of  the  area's  visual  qualities  in  the  future 
can  generally  be  expected.  However,  with  the  no-build  alternative,  con¬ 
tinued  increases  in  coal  and  timber  removal  could  cause  further  degradation 
of  study  area  streams,  particularly  the  Shavers  Fork. 

(2)  Fishery  Related 

Effects  of  the  build  alternatives  on  the  study  area 
fishery  would  vary.  On  a  long-term  basis,  the  acquisition  program  would 
Indirectly  improve  fishery  habitat,  because  of  the  added  protection  given 
to  the  watersheds.  Increased  accessibility  to  streams  could  lead  to 
increased  fishing  use,  particularly  with  Alternative  4,  which  parallels 
much  of  the  Shavers  Fork.  Excessive  fishing  pressure  could  depress  the 
resident  fish  populations.  Reinstating  the  stocking  of  trout  in  the 
Shavers  Fork,  south  of  U.S.  Route  250,  would  reduce  stress  on  native 
trout  and  greatly  enhance  fishing-related  recreation.  If  this  were  to 
be  unfeasible,  then  catch-and- release  areas  could  be  established. 
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e. 


Mitigation  of  Impacts  of  Thg  Highland  Scenic  Highway 


During  the  construction  of  the  existing  Highland  Scenic  Highway, 
erosion  of  exposed  soils  resulted  in  high  turbidity  levels  in  local  streams  and 
at  the  nearby  State  Fish  Hatchery  at  Edray.  The  problem  was  caused  by  a  lack  of 
timely  implementation  of  a  detailed,  thorough  erosion  control  program.  When 
the  filter  strip  technique  of  erosion  and  sedimentation  control  was  used  in  1978, 
in  an  attempt  to  correct  the  problems  at  Edray,  the  method  was  apparently 
successful. This  past  event  emphasizes  the  importance  of  preparing  a  detailed 
erosion  and  sedimentation  control  plan  during  the  final  design  of  a  project  to 
assure  its  incorporation  in  construction  contracts. 

The  state  of  the  art  of  controlling  erosion  and  sedimentation 
is  well  advanced.  A  variety  of  techniques  are  available  which  can  control 
even  the  most  hazardous  sedimentation  potential.  The  implementation  of  these 
erosion  control  measures,  however,  can  be  extremely  expensive. 

Based  on  an  evaluation  of  the  erosion  problem  that  occurred 
on  the  existing  section  of  the  Highland  Scenic  Highway  and  the  techniques  used 
to  control  erosion,  it  is  concluded  that  erosion  could  be  successfully  mitigated 
along  the  proposed  extension  of  the  highway,  if  the  proper  procedures  and  tech¬ 
niques  are  followed.  These  control  measures  are  described  in  detail  in  the 
Soils  and  Geology  Technical  Report  prepared  for  this  study, ^  and  are  summarized 
in  Section  V.E.3.  of  this  report. 

In  addition  to  the  procedures  and  techniques  for  the  control  of 
soil  erosion  and  sedimentation  from  the  highway  construction,  other  methods 
of  mitigation  should  be  utilized  in  the  project  plans  to  protect  streams  from 
other  types  of  potential  Impacts. 

To  minimize  Impacts  of  acidity,  resulting  from  construction 
of  the  highway  through  areas  of  the  Pottsville  Group  and  from  increases  of 
unaltered  acid  precipitation  runoff,  control  measures  should  include; 

.  Cover  acidic  materials  with  topsoil  to  limit 
exposure  to  air  and  water; 

.  Use  shale  or  limestone  as  road  fill  near  or  at  stream 
crossings  rather  than  the  acidic  Pottsville  sandstone. 

.  Periodically  lime  the  construction  area  to  effectively 
neutralize  runoff  until  vegetation  is  established. 

.  Promptly  revegetate  exposed  areas,  particularly  those 
composed  of  acid  materials. 

Although  the  build  alternatives  would  not  significantly  increase 
stream  temperatures,  the  following  should  be  considered: 

.  Avoid  removal  of  shade-producing  vegetation  near  steams. 

.  Plant  native  shade-producing  vegetation  on  stream  banks  where 
vegetation  has  been  removed  as  a  result  of  the  highway 
construction . 
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Heavy  metal  loading  to  streams  is  generally  mitigated  with  the 
control  of  erosion  and  sedimentation. 

Since  fuel  spills  are  the  greatest  potential  source  of  chemical 
contamination  of  groundwater,  preventive  measures  during  construction  of  the 
highway  should  include: 

.  Locate  fueling  facilities  outside  the  karst  regions  and 
away  from  streams. 

.  Use  dikes  and  impervious  liners  with  all  fueling  facilities 
and  deicer  storage  areas  to  contain  any  spills  or  runoff. 

To  determine  the  effectiveness  of  the  mitigative  procedures,  a 
monitoring  program  should  be  established  at  key  points  along  the  highway  align¬ 
ment  and  samples  of  stream  water  should  be  tested  before,  during,  and  after 
construction.  The  program  should  provide  for  the  monitoring  of  specific  water 
quality  parameters  such  as  turbidity,  pH,  total  suspended  solids,  water  temp¬ 
erature,  dissolved  oxygen,  acidity,  alkalinity,  conductivity,  and  heavy  metals. 

f .  Summary  Discussion  and  Conclusions 

The  major  threat  to  the  streams  of  the  Shavers  Fork  watershed 
is  acidity.  The  stream  waters  are  naturally  slightly  acidic  due  to  watershed 
geology.  Constant  disturbance  of  the  land  surface  and  exposure  of  acid  material 
by  timber  harvesting  and  strip  mining  activities  for  the  past  century  have  con¬ 
tinually  added  acidity  to  the  streams.  Within  the  past  decade,  acid  precipi¬ 
tation  from  a  polluted  atmosphere  has  caused  even  more  acid  loading  of  stream 
waters.  At  present,  there  is  no  evidence  to  suggest  that  this  trend  of  in¬ 
creasing  acidity  of  the  Shavers  Fork  will  change.  In  time,  stream  water  acidity 
can  be  expected  to  reach  levels  in  which  few,  if  any,  aquatic  organisms  can 
survive;  the  streams  will  then  become  sterile. 

Whether  or  not  the  proposed  extension  of  the  Highland  Scenic 
Highway  is  built  will  have  little  effect  on  this  eventual  fate  of  the  Shavers 
Fork  watershed.  Because  the  future  of  the  Shavers  Fork  streams  is  uncertain, 
the  evaluation  presented  in  this  report  is  necessarily  based  on  existing 
stream  characteristics  and  resident  aquatic  communities.  It  is  important  to 
realize,  however,  that  if  the  proposed  highway  is  constructed,  the  status 
of  the  streams  by  the  time  construction  would  begin  may  be  quite  different 
than  that  of  today.  All  impacts  discussed  in  this  evaluation  for  both  the 
build  and  no-build  alternatives  should  therefore  be  considered  in  proper 
perspective  to  the  overall  current  and  projected  future  dynamics  of  the 
Shavers  Fork  aquatic  ecosystem. 

Another  issue  which  must  be  discussed  here  is  strip  mining 
activities  in  the  Shavers  Fork  watershed.  This  evalvation  of  water 
resources  impacts  is  based,  again  due  to  the  uncertainty  of  the 
future,  mostly  on  existing  conditions  in  the  watershed.  A  difference 
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between  the  build  and  no-build  alternatives  has  been  identified;  i.e., 
increased  mining  activity  is  assumed  with  the  no— build  alternative.  However, 
the  specific  timing  of  events  in  th.e  near  future  could  reduce  this  difference 
in  impact  between  the  no— build  and  build  alternatives  as  related  to  projected 
mining  activity.  The  possibility  exists  that,  if  a  build  alternative  is 
selected,  an  accelerated  mining  program  could  be  initiated  within  the  selected 
corridor,  with  the  purpose  of  removing  the  economically  mineable  coal  reserves 
prior  to  highway  construction. 

Should  this  occur,  the  major  difference  in  mining  activity 
associated  with  the  build  and  no— build  alternatives  would  be  one  of  the  time 
period  within  which  coal  reserves  are  removed,  rather  than  the  quantity  of 
coal  removed  or  amount  of  land  surface  disturbed.  The  build  alternatives 
would  induce  a  secondary  impact  of  accelerated  coal  mining  activity.  This 
would  be  a  relatively  short-term,  but  concentrated  effect.  The  build  alter¬ 
native,  once  constructed,  would  then  have  the  long-range  impact  of  protection 
of  lands  within  easements  from  future  significant  surface  disturbances. 

The  no-build  alternative  would  have  a  similar  impact  of  removal  of  economically 
mineable  coal,  but  most  likely,  extended  over  a  longer  period  of  time.  The 
no— build  alternative  would  provide  no  means  to  limit  the  continual  disturbance 
of  new  areas,  or  the  remining  of  previously  mined  areas  as  advanced  technology 
makes  it  economical  to  mine  additional  seams . 

With  the  exception  of  parts  of  the  Shavers  Fork,  water  resources 
in  the  study  area  are  generally  rated  high  quality  and  have  not  been  adversely 
iii5)acted  in  recent  times.  Though  development  in  this  area  has  been  sparse, 
it  is  uncertain  whether  streams  and  groundwater  supplies  would  be  protected 
against  possible  degradation  from  future  development. 

In  the  evaluation  of  potential  impacts  on  water  resources, 
en5)hasis  has  been  placed  on  the  Shavers  Fork  because  of; 

1.  Public  Law  93-87  indicated  that  construction  of 
the  Highland  Scenic  Highway  would  not  be  initiated 
until  the  Forest  Service  had  acquired  sufficient  lands 
and  interest  in  lands  (including  mineral  rights), 
within  the  Shavers  Fork  watershed,  to  assure  and 
adequate  scenic  corridor  for  the  highway  and  the 
control  of  water  quality  in  the  Shavers  Fork. 

2.  Water  quality  and  aquatic  biota  of  the  Shavers  Fork  have 
already  been  significantly  impacted  by  mining  and  timber 
harvesting  operations  withing  the  watershed. 

3.  The  Cheat  minnow,  which  has  been  indicated  as  a  threatened 
species,  could  be  adversely  affected  by  the  highway  con¬ 
struction. 

4.  Public  concern. 
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The  deterioration  of  stream  water  quality  in  the  Shavers 
Fork  and  tributaries  has  been  a  result  of  extensive  coal  mining  and  timber 
harvesting  operations,  and  the  occurrence  of  acid  precipitation.  Widespread 
removal  of  vegetation  and  disturbance  to  the  land  surface,  in  addition  to 
problems  with  hauling  roads,  has  caused  severe  erosion  and  siltation, 
and  some  degree  of  heavy  metal  contamination,  in  these  waters.  Increased 
acidity  in  stream  waters  has  been  caused  by  meteoric  acid  input  and  by 
mineral  acidity.  Years  of  adverse  land  use  management  in  the  Shavers  Fork 
watershed  has  also  led  to  higher  stream  water  temperatures  in  the  river. 

Such  degradation  of  surface  waters  has  resulted  in  severe  stress  to  the 
fishery  and  benthos,  enough  to  limit  habitat  and  cause  declines  in  populations. 

Potential  significant  impacts  of  the  no-build  alternative  on 
water  resources  are: 


.  Degradation  of  waters  in  the  Shavers  Fork  watershed  would 

continue  from  the  expansion  of  timber  harvesting,  strip  mining, 
and  road  construction  activities.  Other  future  development 
activities  could  adversely  affect  the  Shavers  Fork,  and 
other  area  streams . 

.  The  deterioration  of  water  quality  in  the  Shavers  Fork 
and  tributaries  would  deleteriously  affect  fish  and 
benthic  populations,  particularly  native  trout.  The 
Cheat  minnow,  with  its  limited  range,  could  also  be 
impacted. 

.  Access  to  surface  waters  for  recreational  usage  would 
remain  limited  mainly  to  hauling  roads  and  jeep  trails. 

The  absence  of  trout  stocking  in  the  Shavers  Fork, 
south  U.S.  Route  250,  would  probably  continue. 

Although  construction  of  the  adjacent  section  of  the  Highland 
Scenic  Highway  had  caused  serious  siltation  of  local  streams  and  spring  waters 
at  the  Edray  Fish  Hatchery,  temporary  construction-related  impacts  of  its 
extension  would  generally  be  minimal  if  properly  controlled.  Long-range 
impacts  of  the  proposed  project  on  water  resources  of  the  study  area  would  be 
beneficial.  Potential  significant  impacts  of  the  build  alternatives  are: 

Short-term,  construction-related  impacts 

.  Sedimentation  would  be  extremely  costly  to  control  and,  if  not 
controlled,  would  cause  significant  impacts  in  the  following 
streams : 

Alternative  1;  Cloverlick  Creek 

Elklick  Run 
Beaver  Creek 
Shavers  Fork 

Alternative  2:  Cloverlick  Creek 

Big  Spring  Fork 

Tygart  Valley  River  headwaters 

Beaver  Creek 
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Alternative  3;  Cloverlick  Creek. 

Elklick  Run 

Alternative  4;  Cloverlick  Creek 

Elklick  Run 
Shavers  Fork 

Long-range  impacts 

.  Sedimentation  of  area  streams,  particularly  the  Shavers 

Fork,  will  decrease  as  a  result  of  control  offered  through 
easement  acquisition  of  40-53  thousand  acres  of  land. 

.  The  potential  for  heavy  metal  contamination  and  acid 
pollution  will  decrease  as  land  surface  disturbance 
in  the  Shavers  Fork  is  controlled. 

.  Including  land  easements  would  provide  opportunities  for 

long-range  protection  and  management  of  40,518-52,972  acres 
within  the  study  area.  Water  quality  could  improve  and  be 
maintained  for  those  streams  within  easement  areas.  This, 
in  affect,  would  Improve  fishery  habitat. 

.  Access  to  streams  for  recreational  purposes  particularly 
fishing,  would  be  enhanced.  Although  excessive  fishing 
could  stress  native  populations  in  certain  waters,  stocking 
of  trout  or  establishing  catch- and- release  areas  would 
alleviate  such  problems. 

Based  on  the  comparative  analysis  of  potential  effects  on  water 
resources  of  the  build  alternatives,  it  has  been  concluded  that  Alternative  3 
would  have  the  least  adverse  inpact  on  area  streams  and  provide  the  best  oppor¬ 
tunities  for  long-range  inprovements .  This  conclusion  was  reached  by  ranking 
the  alternatives  within  each  potential  inpact  category  and  then  weighing  each 
potential  impact  as  to  significance.  Criteria  used  to  consider  significance  of 
impact  included: 


.  probability  of  occurring 
.  duration 

.  irreversibility 

.  controllability 

.  geographic  scope 

.  magnitude 

.  policy  conflicts 

Regulations  on  the  National  Environmental  Policy  Act  require 
that  the  environmental  inpact  statement's  analysis  of  Impact  specifically  include 
consideration  of  irreversible  and  irretrievable  commitments  of  resources,  probable 
adverse  environmental  effects  which  cannot  be  successfully  mitigated,  and  the 
relationship  between  short-term  uses  of  man's  environment  and  the  maintenance 
and  enhancement  of  long-term  productivity. 
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There  would  be  no  irreversible  or  irretrievable  commitments 
of  existing  water  resources  for  highway  use. 

The  proposed  extension  of  the  highway  would  produce  no 
significant  adverse  in^jacts  on  water  resources  which  could 
not  be  successfully  mitigated. 

The  short-term  use  of  the  environment  for  construction  of 
the  extension  of  the  Highland  Scenic  Highway  would  have 
a  beneficial  effect  on  the  maintenance  and  enhancement  of 
long-term  productivity  of  the  water  resources.  The  project 
would  provide  for  the  acquisition  of  a  large  tract  of 
relatively  remote  headwater  stream  lands  to  be  maintained 
in  that  condition,  to  be  protected  from  future  human  develop¬ 
ment,  and  to  be  managed  for  scenic  and  recreational 
qualities  belonging  to  the  natural  environment. 


5.  Wildlife 


The  following  is  a  summary  of  the  evaluation  of  potential  impacts 
of  the  extension  of  the  Highland  Scenic  Highway  on  wildlife.  Detailed 
analysis  and  results  are  contained  in  a  technical  report  supporting  this 
document. 


a.  Habitat  Removal  and  Alteration 


Under  the  no-build  alternative,  changes  in  wildlife  habitat 
for  the  next  10-20  years  would  probably  result  mostly  from:  continued 
surface  mining  and  timber  harvest  in  the  northern  part  of  the  study  area; 
residential  and  recreational  development  at  and  near  Stiowshoe  Resort;  and 
periodic  timber  harvest  in  the  southern  part  of  the  area.  It  is  unlikely 
that  habitat  improvement  would  be  a  major  objective  on  the  large  proportion 
of  private  lands  which  are  being  managed  principally  for  other  uses.  Nor¬ 
mally  practiced  timber  harvest  and  surface  mining,  with  current  reclamation 
practices,  can  benefit  those  wildlife  species  preferring  herbaceous,  brushy, 
or  mixed  vegetation  ti^pes,  but  may  be  detrimental  to  those  species  preferring 
extensive  old  growth  forests.  Residential  and  recreational  development  is 
generally  detrimental  to  most  species  of  wildlife,  especially  those  requiring 
a  high  degree  of  remoteness  such  as  black  bear  and  turkey. 


When  economically  mineable  coal  supplies  are  exhausted,  the 
use  of  study  area  land  becomes  uncertain.  Contributing  to  the  remoteness 
of  the  Shavers  Fork  watershed  is  the  current  ownership  of  land  in  extremely 
large  contiguous  parcels.  Much  of  the  Shavers  Fork  watershed  is  owned  by 
Mower  Lumber  Company  and  the  land  is  managed  as  one  large  unit .  Should  it 
become  disadvantageous  for  Mower  Lumber  Conqjany  to  retain  ownership  of  such 
a  large  parcel  of  land  after  mineable  coal  has  been  removed,  the  land 
could  be  subdivided  into  smaller  parcels  with  several  owners.  Accord¬ 
ingly,  control  of  the  land  as  a  unit  would  be  lost  and  control  of  land  use 
and  development  would  have  to  be  exercised  through  any  future  local  zoning 
ordinance  which  may  be  enacted.  Although  acquisition  of  the  Shavers  Fork 
headwaters  watershed  is  a  long-term  goal  of  the  Monongahela  National  Forest 
Land  Management  Plan,  it  remains  uncertain  as  to  when  funds  would  become 
available  for  purchase. 


V-87 


Another  large  parcel  of  land  in  the  study  area  at  the  Shavers 
Fork  headwaters  is  owned  by  the  Snowshoe  Company.  This  land  is  presently  being 
developed  at  a  rapid  pace,  including  construction  of  condominiums,  lodges, 
restaurants  and  ski  slopes.  Future  plans  include  continued  construction  of 
condominiums,  a  golf  course,  tennis  courts,  new  ski  slopes,  and  an  additional 
impoundment  of  the  Shavers  Fork  for  water  supply.  This  type  of  development 
activity  can  be  extremely  detrimental  to  wildlife  habitat.  Secondary  impacts 
include  associated  commercial  development  of  adjacent  areas  by  others. 

Although  the  existing  use  of  the  land  of  the  study  area  does 
not  severely  affect  wildlife  habitat  due  to  current  ownership  patterns,  the 
length  of  time  this  condition  would  continue  is  questionable.  Many  letters 
have  been  received  during  this  study  from  citizens  and  organizations  concerned 
about  the  loss  of  wild  remote  areas  in  West  Virginia  through  residential  and 
commercial  development.  There  is  no  reason  to  expect  the  study  area  would  be 
an  exception  to  this  development  trend,  and  long-range  impacts  of  the  no-build 
alternative  can  be  expected  to  be  a  gradual  degradation  of  wildlife  habitat. 

The  no-build  alternative  offers  no  future  protection  to,  or  controls  of, 
wildlife  habitat  in  the  area. 

The  four  build  alternatives,  and  their  associated  recreational 
development  and  acquisition  programs,  are  shown  on  Figures  20A  through  20M. 

The  most  immediate  impact  on  wildlife  of  the  build  alternatives  to  extend 
the  Highland  Scenic  Highway  would  be  the  destruction  of  existing  natural 
vegetative  communities  during  the  clearing  and  grubbing,  and  construction 
phases  of  the  project.  Some  of  this  area  would  be  paved  and  permanently 
lost  as  wildlife  habitat.  The  remainder  of  the  area  would  be  revegetated 
and  eventually  provide  habitat,  although  probably  of  a  different  type  from 
that  which  originally  existed. 

Permanent  habitat  loss  to  paved  roadway  surface  for  the  four 
build  alternatives  would  be: 

Alternative  1  -  187  acres  Alternative  3  -  193  acres 

Alternative  2  -  171  acres  Alternative  4  -  169  acres 

Actual  paved  area  would  be  slightly  higher  than  these  estimates 
due  to  parking  areas  or  short  access  roads  at  scenic  overlooks  and  picnic  areas. 
Considering  the  thousands  of  acres  of  remaining  habitat  in  the  study  area,  the 
physical  loss  of  this  habitat  would  not  constitute  a  significant  Impact  on 
wildlife . 

Clearing  and  grubbing  quantities  have  been  estimated  for  each 
alternative  alignment. 

Alternative  1  -  538  acres  Alternative  3  -  487  acres 

Alternative  2  -  495  acres  Alternative  4  -  453  acres 

These  quantities  include  all  habitat  to  be  disturbed  and  therefore 
include  the  previously  given  areas  to  be  paved.  The  amount  of  each  habitat  type 
affected  by  each  alternative  is  given  in  Table  70.  The  quantities  given  are  the 
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TABLE  70 


CLEARING  AND  GRUBBING  QUANTITIES 
BY  VEGETATION  TYPE  PER  ALTERNATIVE 


Vegetation 


Type 

Alternative  1 

Alternative  2 

Alternative  3 

Alternative  4 

MH 

61.39 

51.7 

57.15 

57.15 

MU  (OC) 

11.1 

13.39 

11.1 

11.1 

MH  (RC) 

11.32 

16.43 

11.32 

11.32 

MH  (P) 

1.62 

2.8 

1.62 

1.62 

MH  (S) 

6.92 

6.92 

6.92 

6.92 

OF 

23.34 

52.56 

23.34 

23.34 

OF  (F) 

9.36 

22.53 

9.36 

9.36 

NH 

148.53 

150.14 

84.22 

138.95 

NH  (OC) 

21.32 

17.38 

23.17 

21.32 

NH  (RC) 

9.26 

9.38 

9.26 

9.26 

NH  (C) 

7.08 

3.59 

12.19 

- 

NH  (P) 

62.73 

44.01 

50.72 

36.3 

NH  (S) 

SCRUB 

15.51 

11.81 

45.28 

4.14 

HARDWOOD 

12.33 

- 

12.33 

12.33 

BBM 

22.85 

7.46 

22.85 

22.85 

NH-SP 

26.36 

19.09 

9.16 

26.0 

NH-SP  (C) 

5.53 

0.92 

- 

- 

NH-SP  (P) 

23.47 

21.87 

1.6 

1.6 

NH-SP  (S) 

17.50 

17.50 

- 

- 

NH-SP  (CC) 

- 

- 

1.35 

- 

SP-NH 

20.41 

6.28 

24.43 

46.7 

SP-NH  (C) 

- 

- 

22.20 

- 

SP-NH  (P) 

4.2 

4.2 

1.37 

- 

SP-NH  (S) 

- 

- 

0.62 

- 

SP 

9.57 

8.86 

37.23 

12.78 

SP  (C) 

5.43 

5.43 

1.21 

- 

SP  (P) 

- 

- 

0.84 

- 

SP  (S) 

- 

- 

4.79 

- 

SP  (CC) 

- 

- 

0.96 

- 

WET 

- 

- 

- 

0.41 

STRIP  MINE 

0.5 

0.5 

- 

- 

TOTAL 

537.63 

494.75 

486.59 

453.45 
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best  estimates  that  can  be  made  at  the  current  level  of  engineering  design  and 
would  be  subject  to  vary  with  subsequent  phases  of  highway  design.  For  some 
wildlife  species,  such  as  the  wild  turkey,  and  black  bear,  the  area  cleared  would 
most  likely  remain  lost  as  habitat,  even  though  revegetated  after  highway  comple¬ 
tion.  Other  species  of  wildlife,  such  as  deer,  snowshoe  hare,  grouse  and 
squirrels  would  be  less  affected,  and  some  species,  such  as  songbirds  and  small 
rodents  may  actually  benefit  from  the  creation  of  herbaceous  and  edge  habitats. 

In  addition  to  the  area  of  actual  paving  and  the  area  of  clearing 
and  grubbing,  the  build  alternatives  include  acquisition,  and/or  control  through 
easement,  of  a  scenic  corridor  along  the  proposed  extension  of  the  Highland 
Scenic  Highway.  These  corridors  are  delineated  for  each  alternative  on  Figures 
20A  through  20M.  Amounts  of  land  included  within  the  scenic  corridor  for  each 
alternative  are: 

Alternative  1  -  40,518  acres  Alternative  3  -  52,972  acres 

Alternative  2  -  40,594  acres  Alternative  4  -  43,735  acres 

Land  within  the  scenic  corridor  would  be  managed  for  visual 
qxiality  and  changes  to  the  land  surface  would  be  limited  to  those  compatible 
with  the  visual  character  of  the  area. 

The  build  alternative  thus  would  offer  a  degree  of  long-term 
control  over  and  protection  to  wildlife  habitat  due  to  easement  restrictions 
within  the  scenic  corridor  for  maintenance  and  achievement  of  visual  quality 
objectives.  The  degree  of  protection  would  depend  on  the  specific  terms  of 
the  easement.  Where  lands  were  acquired  in  fee,  the  Forest  Service  would  have 
the  opportunity  to  manage  and  improve  habitat  where  desirable  to  meet  wildlife 
objectives.  Where  easements  were  acquired  for  protection  of  visual  resource 
and  (in  the  Shavers  Fork  watershed)  for  control  of  water  quality,  the  degree 
of  protection  would  be  limited  to  the  easement  restrictions. 

The  actual  physical  loss  of  habitat  can  be  a  significant 
impact  in  areas  where  a  project  crosses  a  unique  or  scarce  habitat,  or 
where  little  undeveloped  land  remains.  In  the  case  of  this  project,  the  loss 
of  169-193  acres  and  alteration  of  an  additional  284-351  acres  would,  in 
itself,  have  little  impact  on  most  of  the  area  wildlife  due  to  the  vast 
quanitity  of  relatively  imdeveloped  land  in  the  study  area.  Rather,  the 
significant  inqjacts  of  the  Highland  Scenic  Highway  extension  would  be  mostly 
associated  with  subsequent  usage.  Species  warranting  more  detailed  analysis 
are  discussed  below. 

All  of  the  build  alternatives  pass  near  at  least  one  known 
population  of  the  Cheat  Mountain  salamander  either  at  Barton  Knob,  Thorny 
Flat  or  Back  Allegheny  Mountain.  The  quantity  of  land  surface  disturbed 
with  construction  of  the  highway,  however,  would  be  minimal  compared  to 
the  amount  of  land  disturbed  in  some  of  these  areas  by  past  and  present  mining 
and  timber  harvesting  activities.  If  the  proposed  highway  is  built,  the 
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area  Included  in  the  scenic  easement  would  be  protected  from  any  activity 
causing  extensive  alteration  of  the  land  surface.  So,  even  though  the 
highway  would  disturb  habitat,  the  overall  net  effect  would  be  a  substantial 
increase  in  undisturbed,  or  controlled,  habitat.  The  build  alternatives 
would  also  offer  protection  on  easement  land  -f^r  the  entire  length  of  the 
route  and,  therefore,  perhaps  to  other  unkown  popoilations  of  the  salamander. 
Whereas  little  control  can,  at  present,  be  exercised  over  activities  occurring 
on  privately  owned  lands,  federal  ownership  or  easement  control  can  facilitate 
management  techniques  and  habitat  protection  to  benefit  the  species.  Acquisition 
of  private  lands  on  which  the  salamander  occurs  is  a  recommended  management 
guideline  for  maintaining  the  known  populations  of  the  Cheat  Mountain  salamander. 

The  physical  loss  of  habitat,  although  small  when  compared  with 
the  total  available  remote  land  in  the  area,  may  constitute  a  significant  impact 
if  the  affected  habitat  is  rare  or  critical  to  survival  of  a  species.  Portions 
of  the  study  area  south  of  Shavers  Fork  support  relatively  high  turkey  populations 
and  lack  remote  open  field  cover.  The  highway  alignment  of  all  four  alternatives 
crosses  two  large  field  areas  at  the  tops  of  Elk  Mountain  and  Moffett  Knob  and 
several  smaller  open  areas.  Other  field  areas  would  remain  undisturbed  by  the 
proposed  highway  extension.  Although  open  areas  are  not  an  essential  habitat 
requirement  of  wild  turkeys,  the  presence  of  this  type  of  vegetation  within 
the  range  has  been  shown  in  some  areas  to  improve  habitat  to  support  greater 
densities  and  to  aid  in  winter  survival.®^  The  degree  of  the  effect  of  removing 
a  portion  of  the  old  field  type  of  cover  would  depend  on  whether  the  lack  of 
this  type  of  habitat  is  now  a  limiting  factor  on  the  wild  turkey  population  in 
this  part  of  the  study  area.  Although  detailed  information  is  not  available, 
many  other  environmental  variables  most  likely  have  a  greater  influence  on  the 
wild  turkey  density  than  the  presence  of  old  field  type  cover,  and  the  removal 
of  this  habitat  would  not,  in  itself,  be  expected  to  caiase  a  significant  reduction 
of  the  wild  turkey  population  of  the  area.  The  primary  impact  on  habitat  quality 
for  wild  turkey  would  be  the  loss  of  remoteness  within  a  zone  of  influence 
extending  at  least  1/4  mile  from  the  Highway.  Some  loss  of  habitat  would  be 
expected  up  to  1/2  to  3/4  mile  from  the  road. 

The  snowshoe  hare  population  in  West  Virginia  and  Virginia 

represents  the  southernmost  limit  of  the  species  and  is  isolated  from  more 

northern  pouplations  by  approximately  one  hundred  miles.  This  fact  warrants 

concern  about  any  project  having  a  potential  effect  on  the  hare's  habitat. 

A  critical  component  of  the  snowshoe 's  habitat  requirements  in  West  Virginia 

has  been  identified  as  young,  low,  evergreen  vegetation  at  high  mountainous 

elevations.  Habitat  interspersion  is  extremely  important  and  hare  activity 

has  been  shown  to  be  highest  in  coniferous  forest  edge  habitats  near  clear- 
8688  °  ^ 
cuts.  Spruce  and  other  conifers  provide  necessary  winter  foods,  but 

the  hare  will  feed  on  deciduous  leaves  and  shrubs  during  the  summer. 

The  Shavers  Fork  watershed  supports  a  high  density  snowshoe  population  due 

to  the  presence  of  young  spruce  forests,  thick  rhododendron  patches,  and 

the  relative  inaccessibility  of  the  area  caused  by  severe  topography  and 

lack  of  a  sophisticated  roadway  network. 

Probably  the  greatest  potential  impact  of  the  build  alter¬ 
natives  on  the  snowshoe  hare  habitat  would  be  a  result  of  future  management 
of  easement  lands  rather  than  actual  disturbance  associated  with  construction 
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of  the  facility.  A  juxtaposition  of  various  age  classes  of  vegetation  is 
necessary  to  the  maintenance  of  good  snowshoe  hare  habitat.  Therefore,  any 
management  policy  not  permitting  the  periodic  cutting  of  vegetation  would 
be  disadvantageous  to  the  hare  through  a  gradual  reduction  of  low  evergreen 
cover.  Since  the  clearcutting  method  of  timber  removal  encourages  regener¬ 
ation  of  red  spurce,  its  usage  should  be  retained  in  the  project  area  if 
an  adverse  impact  on  the  snowshoe  hare  is  to  be  avoided. 

In  summary,  the  short-term  impacts  on  wildlife  habitat  of  the 
build  alternatives  would  be  a  disturbance  to  453-538  acres  of  land.  This 
disturbance  is  not  expected  to  cause  significant  reductions  to  wildlife  popu¬ 
lations.  The  overall  long-range  impact  would  be  the  permanent  removal  of 
169-193  acres  of  wildlife  habitat  and  significant  reduction  in  turkey  and  bear 
habitat  quality  within  1/4  to  1/2  mile  of  the  road  or  about  11,000  to  22,000 
acres.  At  the  same  time  some  degree  of  habitat  control  and  protection  for  a 
variety  of  wildlife  species  would  be  afforded  by  acquisition  of  lands  in  fee 
and  scenic  elements  on  40,518  to  52,972  acres.  Varying  levels  of  resource 
management  activities  within  these  acquisition  areas  consistent  with  protection 
of  scenic  values  would  retain  a  diversity  of  habitat  conditions.  The  short 
range  impacts  of  the  no-build  alternative  would  involve  disturbance  of  greater 
quantities  of  land  than  associated  with  the  build  alternatives.  These  disturbances 
however  do  not  usually  constitute  irreversible  losses  of  habitat  and  could  retain 
a  general  diversity  of  habitat  in  the  long  run  where  activities  were  inter¬ 
mittent.  The  principal  long-range  adverse  impacts  of  the  no-build  alternative 
would  result  from  possible  human  development  through  subdivision  and  construction 
of  homes,  recreational  facilities  and  other  commerlcal  enterprises.  Such  develop¬ 
ment  is  probable  within  the  Snowshoe  Resort  area  and  on  many  of  the  private 
tracts  to  the  south. 

b .  Restriction  of  Mobility  Patterns 

Construction  of  a  highway  through  a  relatively  undeveloped  area 
can  often  affect  daily  and  seasonal  movement  patterns  of  wildlife,  by  presenting 
a  barrier  to  movement  and/or  by  preventing  usage  of  adjacent  land.  The  degree  of 
impact  varies  with  highway  width,  traffic  volume,  and  associated  level  of  adjacent 
development.  Traffic  projections  for  the  Highland  Scenic  Highway  are  higher  than 
those  of  most  other  roads  in  the  study  area  (Section  V.A.4.).  However,  a  danger 
in  comparing  traffic  volume  data  is  that  one  may  Incorrectly  assume  that  the  barrier 
or  avoidance  effect  of  a  similarly  travelled  section  of  U.S.  Rt.  219  or  U.S.  Rt.  250 
would  be  an  indication  of  that  to  be  associated  with  the  Highland  Scenic  Highway. 
There  are  several  factors  which  render  this  assumption  invalid.  The  proposed 
extension  is  designed  to  follow  topographical  contours  and  has  a  design  speed  of 
only  30  mph.  Other  design  standards,  such  as  maximum  grade  and  horizontal  curvature, 
are  also  very  different  from  those  of  a  highway  such  as  U.S.  219  or  250.  Perhaps 
the  most  important  difference  is  the  purpose  of  the  facility.  Whereas  highways  are 
usually  designed  with  the  purpose  of  providing  the  safest  and  fastest  route  between 
two  points,  the  Scenic  Highway  has  the  very  different  purpose  of  providing  the 
leisurely  recreational  experience  of  viewing  and  enjoying  natural  scenery.  These 
basic  differences  preclude  direct  comparison  of  the  two  types  of  roadways  as 
barriers  to  wildlife  movement. 
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The  results  of  our  evaluation  indicate  the  proposed  extension 
of  the  highway  would  have  minimal  impact  on  the  movement  and  activities  of 
most  wildlife  species  in  the  project  area,  such  as  deer,  grouse,  squirrel, 
bobcat,  beaver,  songbirds,  and  many  other  resident  animals.  Loss  of  habitat 
and  some  avoidance  of  the  highway  would  cause  an  emigration  of  some  individ¬ 
uals  to  adjoining  areas.  Depending  on  the  dynamics  and  balance  of  the 
adjoining  area  this  wildlife  movement  could  increase  population  levels  above 
normal  carrying  capacity.  Because  of  the  large  expanses  of  similar  habitat 
in  the  project  area,  it  is  doubtful  that  carrying  capacity  is  at  its  maximum, 
and  any  permanent  reduction  or  effect  on  these  wildlife  populations  would  not 
be  substantial. 


Because  of  concern  for  the  species,  and  reported  intolerance 
to  human  activity,  the  black  bear,  wild  turkey  and  snowshoe  hare  warrant  more 
detailed  analyses. 

Whether  or  not  the  black  bears  of  the  study  area  would  cross 
the  proposed  highway  is  particularly  important  if  the  highway  divides  iiqpor- 
tant  seasonal  habitats.  Alternatives  1,  2  and  4  (Segments  C  and  H)  would 
generally  separate  two  differing  vegetative  types:  The  beech-birch-black 
cherry- red  spruce  vegetation  of  the  Shavers  Fork,  and  the  oak-hickory  vege¬ 
tation  of  the  eastern  slopes  of  Back  Allegheny  Mountain  and  western  slopes 
of  Cheat  Mountain.  As  described  previously,  the  red  spruce  forest,  although 
offering  excellent  cover  and  denning  sites,  lacks  good  mast-production.  In 
the  Shavers  Fork  watershed,  however,  much  of  the  original  spruce  forest  is 
being  replaced  with  northern  hardwoods  and  with  shrub  or  sapling  cover  as  a 
result  of  continuing  mining  and  timbering  activities,  resulting  in  greater 
mast-production. 

Radio- telemetry  studies  of  black  bear  by  the  West  Virginia 
Department  of  Natural  Resources  indicate  that  bear  in  the  Shavers  Fork 
area  depend  on  the  food  supply  provided  by  the  oak  hickory  forests  outside 
the  watershed. 

The  degree  to  which  the  Highland  Scenic  Highway  would  act  as 
a  barrier  to  movements  of  bears  would  depend  in  part  on  the  volume  of  traffic 
and  tjrpe  of  human  activity.  The  presence  of  the  Skyline  Drive  in  Western 
Virginia  has  apparently  not  reduced  or  affected  black  bear  populations  in 
Shenandoah  National  Park  where  bears  freely  cross  the  parkway.^ °  However, 
hunting  is  prohibited  in  the  National  Park  and  the  bears  have  become 
acclimated  to  man.  Bear  hunting  would  be  permitted  along  the  Scenic  Highway, 
as  it  is  in  most  areas  in  and  near  the  Monongahela  National  Forest.  Available 
studies  indicate  that  open  public  roads  in  West  Virginia  will  act  as  barriers 
to  the  movement  of  bears,  and  it  is  assumed  that  this  would  be  true  of  the 
Scenic  Highway. 
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As  briefly  mentioned  in  the  discussion  of  habitat  alteration, 
the  proposed  extension  of  the  scenic  highway  would  have  an  impact  on  the 
mobility  patterns  of  the  wild  turkey  population.  Except  during  periods  of 
little  or  no  usage  of  the  roadway,  wild  turkeys  in  the  area  would  be  expected 
to  avoid  crossing  the  road  and  avoid  usage  of  land  near  the  road,  picnic  area, 
and  scenic  overlooks.  The  proposed  project  would  not  only  remove  this  area 
from  useable  habitat  but  may  cause  additional  stress  by  preventing  access  to 
required  seasonal  habitats.  The  overall  effect  would  be  a  dispersal  of  wild 
turkeys  out  of  the  area.  This  itspact  would  be  mostly  limited  to  the  southern¬ 
most  seven  miles  of  the  proposed  facility.  The  remainder  of  the  routes  would 
cause  little  impact  because  of  locations  in  generally  poor  wild  turkey  habitat 
and  low  density  populations. 

Assuming  a  major  loss  of  turkey  habitat  within  1/2  mile  of  the 
road,  about  4,500  acres  of  habitat  which  could  support  about  50—60  turkeys 
would  be  lost.  This  represents  about  15%  of  the  present  relatively  remote 
habitat  in  the  study  area  bounded  approximately  by  U.S.  129,  Secondary  Route  9 
and  Secondary  Route  1.  This  loss  could  be  partially  mitigated  only  by  inten¬ 
sive  habitat  improvements  in  adjacent  areas. 

The  proposed  extension  of  the  highway  would  most  likely  produce 
only  minor  impacts  on  the  snowshoe  hare  movements  in  the  study  area.  The  paved 
area  would  be  approximately  44  feet  wide.  Cleared  areas  adjacent  to  the  highway 
would  regenerate  with  low  shrub  vegetation  offering  good  cover  for  the  hare. 

As  with  all  discussions  of  impacts  thus  far,  this  conclusion  is  based  on  usage 
of  the  facility  for  scenic  driving  and  picnicking  only. 

In  summary,  the  proposed  extension  of  the  Highland  Scenic  Highway 
would  cause  only  minor  impacts  on  most  wildlife  movements  in  the  study  area. 

These  impacts  would  not  be  of  a  degree  to  cause  substantial  impacts  on  wildlife 
population  levels.  Exceptions  to  this  are  the  black  bear  and  wild  turkey.  The 
Highway,  particularly  Alternatives  1,  2,  and  3,  would  severely  restrict  movements 
of  black  bear  to  critical  feeding  areas.  This  impact  could  not  be  feasibly 
avoided  except  by  prohibiting  hunting,  particularly  in  areas  of  soft  mast  and 
beech,  which  is  not  desirable  since  it  would  represent  a  loss  of  existing  recrea¬ 
tion  opportunity.  The  project  would  also  remove  about  15%  of  the  available  wild 
turkey  habitat  in  the  southern  project  area,  and  perhaps  more  through  isolation 
of  necessary  seasonal  habitats.  This  impact  could  be  mitigated  through  habitat 
improvements  in  public  lands  east  and  west  of  the  highway. 

c.  Increased  Hunter  Access 


The  impact  evaluation  thus  far  has  considered  the  construction 
and  use  of  the  proposed  facility  for  scenic  driving  and  picnicking  only,  with¬ 
out  consideration  of  increased  hunter  access.  This  approach  is  appropriate 
for  two  reasons:  1)  hunting  is  a  controllable  activity  not  necessary  for  use 
and  enjoyment  of  the  facility  for  its  Intended  purpose;  and  2)  there  is  a 
significant  difference  in  impact  of  the  facility  based  on  whether  hunting  is 
considered. 
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The  extension  of  the  Highland  Scenic  Highway  would  provide  hunter 
access  to  areas  which,  at  present,  are  relatively  inaccessible,  and  a  correspond¬ 
ing  increase  in  hunting  pressure  can  be  expected.  This  impact  would  be  greatest 
with  Alternative  3,  due  to  the  location  of  Segment  H  through  a  rather  large 
relatively  inaccessible  area  along  the  top  of  Back  Allegheny  Mountain  from  Second 
Fork  headwaters  north  to  U.S.  Route  250.  Alternatives  1  and  2,  which  both  contain 
Segment  C  following  the  ridge  tops  of  Cheat  Mountain,  would  have  a  similar  impact 
but  slightly  less  severe.  This  mountainous  area  presently  has  jeep  trails  and 
logging  raods  providing  limited  access,  but  more  than  exists  on  Back  Allegheny 
Mountain.  Alternative  4,  along  the  Shavers  Fork  would  have  the  least  impact 
because  of  existing  access  at  least  for  some  distance  along  both  sides  of  the 
stream.  Although  these  are  private  roads  and  somewhat  controlled  via  a  permit 
system  for  hunters,  illegal  access  is  often  gained  quite  easily  due  to  lack  of 
enforcement.  All  build  alternatives  would  produce  an  impact  of  increased  hunter 
density  in  the  southern  project  area  along  Segment  A. 

That  the  proposed  facility  would  be  used  by  hunters  is  supported 
by  traffic  data  for  the  adjacent  section  of  the  Highland  Scenic  Highway  from 
U.S.  Route  219  southwest  to  Route  39.  Increases  in  traffic  volumes  correspond 
positively  to  the  occurrence  of  hunting  seasons. 

The  primary  recreation  emphases  identified  in  the  Monongahela 
National  Forest  Land  Management  Plan  is  to  enhance  the  primitive  forms  of 
recreation  including  hunting  and  fishing.  National  Forest  land  within  the 
study  area,  including  any  land  acquired  in  fee  for  this  project,  would  be  open 
to  public  hunting.  Policies  of  private  landowners  vary  from  tract  to  tract. 

Mower  Lumber  Company  property  in  Shavers  Fork  is  open  to  hunting  under  a 
fee  permit,  but  nearly  6,000  acres  of  Snowshoe  corporation  property  is 
closed  to  public  hunting.  Hunting  on  other  properties  may  be  prohibited, 
allowed  by  permission  only,  or  be  unrestricted.  Improved  access  and 
increased  hunting  pressure  would  probably  lead  to  increasingly  restrictive 
posting  of  private  lands  within  the  study  area. 

The  assumptions  are  made  in  this  study  that  private  landowners' 
policies  in  the  vicinity  of  the  Shavers  Fork  watershed  would  continue  as  at 
present  (permitted  on  practically  all  lands  except  Snowshoe)  and  that  hunting 
would  be  restricted  on  most  private  lands  in  the  southern  portion  of  the  study 
area.  However,  the  effectiveness  of  such  restrictions  is  highly  variable 
depending  on  the  degree  of  voluntary  compliance  and  of  landowner  enforcement. 

It  is  reasonable  to  assume  that  there  would  be  a  significant  increase  in  hunting 
pressure  near  the  Highway  throughout  most  of  the  study  area  regardless  of 
ownership  or  landowners'  policies. 

Increased  accessibility  would  affect  all  game  species  of  the 
area.  For  most  species,  this  impact  would  not  cause  substantial  long-term 
reductions  in  population  levels,  although  an  initial  depression  may  be 
noticed.  Due  to  the  rugged  terrain  of  the  area,  increases  in  hunter  density 
would  be  mostly  concentrated  around  parking  areas  of  the  proposed  facility. 

The  populations  of  grouse,  deer,  squirrel,  and  other  game  animals  hunted  or 
trapped,  would  be  reduced  in  these  areas  during  hunting  and  trapping  seasons. 

The  populations  would  recover  somewhat  by  the  next  year's  season,  but  most 
likely  would  remain  lower  than  population  levels  farther  from  the  highway. 

Non-game  animals  can  also  be  affected  by  Illegal  kills  or  by  disturbance  by 
hunters . 
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Increased  hunter  access  provided  by  the  extension  of  the 
Highland  Scenic  Highway  would  have  a  significant  impact  on  the  black  bear 
population  of  the  study  area.  Since  the  study  area  has  state-wide  importance 
in  that  it  is  one  of  the  few  remaining  prime  black  bear  breeding  habitats  in 
the  state,  this  impact  would  extend  beyond  local  or  regional  significance. 
Increased  access  would  result  in  more  stable  populations  of  bears  with  a 
large  number  of  older  animals  being  exposed  to  hunting  pressure.  The  result 
can  be  an  overharvest  of  female  bears  which  can  cause  significant  reductions 
in  the  bear  population.  Local  areas  of  public  property  that  are  intensively 
hunted  annually  would  be  the  most  likely  to  suffer  from  such  overharvests  of 
female  bears. 


The  overharvest  of  female  bears  has  been  recognized  as  a  problem 
in  West  Virginia.  The  bear  season  has  been  shifted  to  later  in  the  year  when 
most  females  have  already  entered  dens,  with  the  goal  of  reducing  the  percentage 
of  females  in  the  harvest.  This  technique  was  very  successful  the  first  year 
(1979),  reducing  the  female  harvest  by  more  than  30  percent.  This  successful 
management  measure  would  lessen  the  severity  of  impact  of  the  proposed  highway 
project.  An  increase  in  harvest  would  be  expected,  but  a  permanently  damaging 
effect  through  overharvest  of  females  would  most  likely  be  avoided.  However, 
there  is  little  doubt  that  the  proposed  project,  particularly  Alternative  3, 
would  place  the  resident  black  bear  population  in  jeopardy  and  a  substantial 
reduction  in  population  levels  could  be  expected.  As  bear  densities  drop, 
hunter  success  would  also  decrease,  most  likely  leading  to  a  reduction  in 
hunting  pressure  and  in  the  wildlife- related  recreational  benefits  offered 
by  the  project. 


The  adverse  impacts  of  increased  hunting  pressure  on  black  bear 
populations  could  theoretically  be  minimized  by  prohibiting  hunting,  changing 
of  hunting  regulations,  or  restricting  parking.  Prohibiting  hunting  or 
establishing  special  regulations  are  undesirable  and  generally  contrary  to 
Forest  Service  and  Department  of  Natural  Resources  policies.  They  would 
result  in  the  loss  of  an  existing  recreation  opportunity  and  would  be 
adopted  only  as  a  last  resort. 

Whereas  impacts  to  bears  would  be  concentrated  in  the  Shavers  Fork 
watershed  and  thus  differ  with  the  various  build  alternatives,  the  impact  to  the 
wild  turkey  population  would  be  most  significant  in  the  southern  project  area 
where  all  alternatives  have  a  common  alignment  and  would  thus  be  relatively  the 
same  for  all  of  the  build  alternatives.  The  impact  on  wild  turkeys  of  increased 
hunter  access  provided  by  the  proposed  highway  would  generally  be  of  two  types: 
increased  harvest  and  increased  disturbance  by  deer  hunters.  It  should  be  noted, 
however,  that  the  overall  impact  of  iii5)roved  accessibility  would  be  much  less  in 
this  portion  of  the  study  area  than  in  the  more  remote  Shavers  Fork  watershed. 
This  area,  between  Secondary  Route  9  and  U.S.  Route  219,  although  containing 
relatively  small  remote  pockets,  is  generally  more  developed,  with  a  rather 
extensive  network  of  gravel  roads  and  trails,  when  compared  with  the  Shavers 
Fork  area. 


As  with  other  game  species,  land  immediately  adjacent  to  parking 
areas  would  be  most  susceptible  to  increased  hunting  pressure.  Just  the  presence 
of  the  Scenic  Highway  and  its  usage  for  scenic  driving  would  be  expected  to 
cause  a  depression  in  wild  turkey  density  in  areas  adjacent  to  the  facility 
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(see  discussion  on  mobility  patterns).  Thus  harvests  in  this  immediate  area 
would  not  be  particularly  high.  However,  increased  harvests  could  be  expected 
in  lands  farther  from  the  highway.  It  is  uncertain  whether  harvests  would 
increase  to  a  degree  to  permanently  reduce  turkey  density  in  these  areas.  As 
with  bear  hunting,  turkey  hunting  activities  associated  with  the  highway  should 
be  closely  monitored  during  the  first  few  seasons  after  completion  of  the  highway 
to  determine  what,  if  any,  management  response  would  be  necessary. 

The  portion  of  the  project  area  supporting  a  high  density  turkey 
population  also  supports  a  high  density  resident  deer  population.  Although 
increased  deer  hunting  pressure  would  not  be  expected  to  significantly  affect 
the  deer  population,  it  could  aggravate  the  inqjact  on  the  wild  turkey  population. 
Although  detailed  studies  of  the  project  area’s  turkey  populations  are  not 
available,  existing  information  indicates  that  turkey  populations  in  West  Virginia 
are  relatively  sensitive  to  human  disturbance  (see  Section  I.B.2.).  Based  on  this 
assumption,  a  reduction  in  turkey  densities  in  the  project  area  would  be  associ¬ 
ated  with  both  turkey  and  deer  hunting  seasons.  The  severity  of  this  impact 
would  inversely  correlate  with  distance  from  the  highway.  The  duration  or  perma¬ 
nency  of  the  population  reduction  would  depend  on  many  contributary  factors 
which  fluctuate  annually. 

Because  snowshoe  hares  are  often  hunted  with  dogs  and  do  not 
inhabit  burrows,  hunter  success  rates  can  be  relatively  high.  Impacts  of  im¬ 
proved  hunter  access  by  the  proposed  highway,  though,  would  most  likely  be 
limited  to  areas  in  proximity  to  parking  areas  along  the  road.  Discussions 
with  local  snowshoe  hare  hunters  reveal  that  a  real  interest  in  the  sport  is 
usually  not  generated  until  fairly  late  in  the  year  (late  November  -  early 
December),  and  that  by  that  time  the  hare’s  habitat  is  usually  quite  inacces¬ 
sible  to  all  but  the  most  ambitious  of  hunters.  Increased  hunter  access  would 
be  expected  to  have  a  minimum  effect  on  snowshoe  hare  populations  beyond  the 
immediate  area  of  the  highway  facility. 

As  discussed  in  Section  II. 7,  field  observations,  habitat 
characteristics,  and  harvest  data  indicate  the  project  area  could  support  a 
relatively  large  population  of  bobcats.  These  animals  require  remoteness  and 
could  be  significantly  impacted  by  increased  human  interaction  associated 
with  the  proposed  extension  of  the  Highway.  Pocahontas  and  Randolph  Counties 
have  the  highest  bobcat  harvests  in  West  Virginia  and  increased  access  provided 
by  the  Highway  to  hunters  and  trappers  could  result  in  increased  harvest  to 
the  point  of  permanently  reducing  the  population  level  of  this  species. 

In  summary,  the  proposed  extension  of  the  Highland  Scenic  Highway 
would  greatly  improve  hunter  access  to  relatively  inaccessible  areas  and  would 
change  land  ownership  from  private  to  public.  These  two  factors  would  cause  an 
immediate  increase  in  hunter  density,  at  least  in  lands  immediately  adjacent  to 
parking  accommodations  of  the  highway.  This  would  result  in  a  greater  harvest 
of  game  animals  and  a  general  depression  in  their  densities  on  these  lands.  The 
extent,  in  terms  of  distance  from  the  highway  parking  areas,  and  the  duration, 
or  permanence,  of  this  effect  would  depend  on  many  contributing  variables  and 
would  most  likely  fluctuate  from  year  to  year.  Most  of  the  remaining  lands  would 
not  be  impacted  to  a  degree  to  cause  permanent  changes  in  population  levels  or 
characteristics  of  most  wildlife  species. 
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The  wild  turkey  population  of  the  project  area  would  be  impacted 
more  than  most  species  of  wildlife.  Sensitive  to  human  disturbance,  the  wild 
turkeys  would  be  affected  by  increased  disturbance  during  both  turkey  and 
deer  hunting  seasons.  Dispersal  of  wild  turkeys  out  of  the  areas  in  proximity 
to  the  highway  and  decreases  in  population  densities  in  these  lands  would  be 
expected.  The  physical  extent  and  the  degree  of  impact  would  vary  from  year 
to  year. 


Increased  hunting  pressure  would  have  its  most  significant  impact 
on  the  black  bears  of  the  study  area,  and  a  permanent  reduction  in  population 
levels  would  be  expected.  Bobcat  populations  could  also  be  reduced  by  increased 
human  interaction  and  enhanced  access  for  hunters  and  trappers. 

d.  Road  Kills 


Animal  deaths  on  the  road  are  always  a  potential  impact  of  a 
highway  on  new  location.  The  impact  is  greatest  during  the  period  immediately 
following  the  opening  of  the  road  to  traffic  and  lessens  with  time  as  wildlife 
becomes  acclimated  to  the  presence  of  the  road.  Because  of  the  purpose  of 
the  facility  for  low  speed  scenic  driving,  the  Highland  Scenic  Highway  would 
have  less  impact  than  other  types  of  roads. 

The  white-tailed  deer  would  be  the  most  susceptible  large  species 
of  the  area,  and  deer  kills  could  be  substantial  during  the  initial  opening  of 
the  roadway  to  traffic.  Wildlife  mortality  could  become  aggravated  during  winter 
months  if  deicers  are  applied  to  the  road  surface.  The  presence  of  salt  would 
be  an  additional  attraction  to  deer  and  to  snows hoe  hares.  The  adverse  effect 
of  salt  application  in  winter  would  probably  be  more  than  offset  by  the  reduced 
volumes  of  traffic  during  this  off-peak  season. 

Because  of  the  low  speed  design  of  the  roadway,  it  is  doubtful 
that  black  bear  road  kills  would  be  a  problem.  Bear  mortality  on  the  Skyline 
Drive  in  Virginia  is  practically  none  and  deer  mortality  averages  approximately 
100  per  year  for  the  entire  105  miles  of  the  drive.^° 

Because  of  the  design  of  the  highway  for  low  speed  scenic  driving 
and  the  relatively  low  projected  traffic  volumes,  road  kills  would  not  be 
expected  to  occur  at  a  sufficient  level  to  significantly  or  permanently  affect 
wildlife  populations. 

e.  Impact  on  Endangered,  Threatened  or  Rare  Species 

The  extension  of  the  Highland  Scenic  Highway  would  have  no  impact 
on  the  two  species  of  bats  officially  listed  as  endangered  or  threatened  by  the 
U.S.  Department  of  Interior  known  to  exist  in  this  area  of  West  Virginia;  The 
Indiana  bat  and  the  Virginia  big-eared  bat.  The  recreation  programs  for  the 
highway  alternatives  were  developed  with  an  awareness  of  the  presence  of  the 
Indiana  bat  in  Cass  Cave,  and  recreational  facilities  were  not  planned  near 
the  cave. 


Other  endangered  species  not  known  to  exist  in  the  area,  but  for 
which  the  habitat  may  be  suitable,  include  the  mountain  lion,  the  Eastern  timber 
wolf  and  the  American  peregrine  falcon.  If  these  species  exist  in  the  project 
area,  the  highway  may  have  an  impact  on  the  mountain  lion  and  timber  wolf 
because  of  their  requirement  for  very  remote,  wilderness- type  habitat. 
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Relatively  rare  or  status  unknown  species  in  the  project  area,  or 
which  could  find  suitable  habitat,  are  the  fisher,  river  otter  and  the  Cheat 
Mountain  salamander.  Improved  accessibility  provided  by  the  proposed  highway 
could  increase  trapping  effort  for  fishers.  Because  fishers  are  relatively 
easy  to  trap,  this  Increased  trapping  pressure  could  detrimentally  affect  the 
fisher  population  in  the  study  area.  Alternative  4  along  the  Shavers  Fork 
would  have  the  greatest  potential  for  adversely  affecting  river  otters,  if 
any,  in  fact,  exist  in  the  area.  The  impacts  on  the  Cheat  Mountain  Salamander, 
discussed  in  Section  a,  would  be  more  beneficial  than  detrimental  because  of 
protection  of  large  amounts  of  habitat  offered  by  the  build  alternatives. 

f .  Summary  Discussion  and  Conclusions 

The  differences  of  the  proposed  scenic  highway  from  other  types 
of  highways  are  conducive  to  attenuation  of  the  highway’s  impact  on  wildlife. 
Highway  features  contributing  to  impact  abatement  include: 

-  limited  width 

-  design  to  follow  natural  land  contours 

-  low  design  speed 

-  minimum  disturbance  of  land  surface  for  cuts  and  fills 

-  controlled  development  along  the  highway,  limited  to 

scenic  overlooks  and  picnic  areas 

-  controlled  development  of  an  additional  40.5  to  43.7 

thousand  acres  of  land  surface  through  scenic  easements. 

Thus,  for  most  wildlife  species  of  the  area,  the  impact  assessment 
revealed  little  difference  in  impact  between  the  build  alternatives  and  the  no- 
action  alternative.  The  no-action  condition  also  includes  construction  of  access 
roads  for  logging  and  timbering  activities  and  a  continuing  development  trend, 
although  the  development  process  in  this  area  of  the  State  is  slower  than  in  some 
other  areas.  Because  the  assessment  often  resiilted  in  little  difference  in  inqsact 
between  the  build  and  no- action  conditions,  many  species  of  wildlife  may  not  be 
particularly  mentioned  in  the  preceeding  reported  results  of  the  wildlife  evalua¬ 
tion.  This  does  not  mean  the  species  was  forgotten,  only  that  the  resulting 
indication  of  impact  was  not  substantial. 

An  environmental  assessment  must  consider  both  short-term  and 
long-term  impacts.  A  problem  in  definition  often  occurs  because  of  the  many 
disciplines  involved  in  this  type  of  study.  In  biology  or  ecology,  short-term 
impacts  extend  will  beyond  construction  activities  and  long-range  impacts  may 
extend  over  100  years . 

Potential  significant  impacts  of  the  extension  of  the  Highland 
Scenic  Highway  on  wildlife  are  summarized  below.  There  is  little  difference 
in  impact  between  the  four  build  alternatives  unless  otherwise  noted. 

1.  The  project  would  permanently  remove  169-193  acres 
of  habitat  and  temporarily  disturb  an  additional 
284-351  acres. 
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2.  Some  degree  of  control  and  protection  of  habitat  for 
a  variety  of  wildlife  species  would  be  afforded  by 
acquisition  of  lands  in  fee  and  scenic  easements  on 
40,518-52,972  acres.  In  contrast,  under  the  no-biaild 
alternative,  there  is  a  likelihood  of  future  degradation 
of  wildlife  habitat  quality  through  human  development, 
particularly  in  the  southern  portion  of  the  study  area. 

3.  Habitat  quality  for  black  bear  and  turkey  would  be 
significantly  reduced  within  1/4-1/2  mile  of  the 
highway  (11,000-22,000  acres)  with  some  impact  occurring 
at  greater  distance.  Most  of  the  impact  on  turkey 
would  occur  in  the  southern  part  of  the  Study  area  where 
about  15%  of  the  available  habitat  would  be  severely 
impacted.  Black  bear  would  be  affected  primarily 

in  the  Shavers  Fork  drainage  both  by  the  loss  of  remote¬ 
ness  due  to  intrusion  of  human  activity  and  by  disruption 
of  mobility  by  the  presence  of  the  road.  Alternatives  1, 

2,  and  3  would  be  especially  significant  in  providing 
a  barrier  to  critical  food  supplies  outside  the 
watershed. 

4.  Improved  hunter  access  combined  with  the  loss  of  habitat 
quality  would  have  a  significant  impact  on  the  black 
bear  population  of  the  study  area.  These  impacts  would 
be  greatest  for  Alternative  3  and  least  for  Alternative  4. 

5.  Improved  hunter  access  would  place  additional  stress  on 
resident  wild  turkeys  through  increased  disturbance  during 
turkey,  deer,  and  other  game  hunting  seasons. 

6.  Improved  hunter  and  trapper  access  would  most  likely 
increase  harvest  of  the  bobcat,  possible  to  the  point 
of  permanently  reducing  the  population  in  the  area. 

Regulations  on  the  National  Environmental  Policy  Act  require 
that  the  environmental  impact  statement's  analysis  of  impact  specifically 
include  consideration  of  irreversible  and  irretrievable  commitments  of 
resources,  probable  adverse  environmental  effects  which  cannot  be  successfully 
mitigated,  and  the  relationship  between  short-term  uses  of  man's  environment 
and  the  maintenance  and  enhancement  of  long-term  productivity. 

-  The  loss  of  169-193  acres  of  land  paved  for  highway  surface 
would  be,  for  all  practical  purposes,  an  irreversible  and 
irretrievable  commitment  of  wildlife  habitat  for  highway 
use. 

A  reduction  in  wild  turkey  and  black  bear  densities  in 
the  land  adjacent  to  the  proposed  highway  would  be  a 
significant  adverse  impact  not  capable  of  being  success¬ 
fully  mitigated  while  retaining  usage  of  the  scenic 
highway  for  its  intended  purpose. 
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The  use  of  the  environment  for  construction  and  use  of 
the  Highland  Scenic  Highway  would  provide  for  adequate 
maintenance  of  long-term  productivity  for  most  species  of 
wildlife  and  would  provide  some  opportunities  for  enhance¬ 
ment  of  habitat  where  lands  were  acquired  in  fee.  Long¬ 
term  productivity  of  the  area  for  turkey  and  black  bear 
would  be  reduced. 

-  The  no-action  alternative  would  provide  for  maintenance 
of  wildlife  productivity  if  tracts  were  not  subdivided 
and  occupancy  improvements  not  constructed.  However, 
there  would  be  no  guarantees  that  these  conditions 
would  be  maintained,  and  it  is  reasonable  to  assume 
that  they  would  not  be  on  private  lands  in  the  head¬ 
waters  of  Shavers  Fork  and  the  southern  project  area. 

6 .  Wetlands  and  Floodplains 

There  are  four  designated  wetlands  within  the  project  area:  The 
beaver  ponds  at  the  two  headwaters  branches  of  Second  Fork;  the  beaver  ponds 
at  the  headwaters  of  the  southern  fork  of  Beaver  Creek;  and  an  area  between 
Black  Run  and  Slide  Run.  However,  there  are  many  other  wetlands  in  the  project 
area,  primarily  as  a  result  of  beaver  activity,  which  have  not  been  officially 
designated  as  such.  At  the  current  stage  of  design  of  the  proposed  alignments, 
no  determination  can  be  made  regarding  impacts  to  wetlands  or  floodplains.  It 
appears  there  would  be  little  problem  in  avoiding  wetland  or  floodplains  encroach¬ 
ment  when  designing  the  proposed  highway.  However,  this  evaluation  would  have  to 
be  made  at  a  subsequent  stage  of  project  design. 

7.  Air  Quality 

The  following  is  a  summary  of  potential  air  quality  impacts.  De¬ 
tailed  methodologies,  calculations  and  analyses  are  contained  in  a  technical 
report  supporting  this  document 

The  proposed  alternatives  for  the  extension  of  the  Highland  Scenic 
Highway  are  located  in  an  area  which  has  been  designated  as  an  area  of  attain¬ 
ment  of  the  National  Ambient  Air  Quality  Standards  (NAAQS)  for  transportation 
related  pollutants  in  accordance  with  the  West  Virginia  State  Air  Quality 
Implementation  Plan  (SIP).  National  Ambient  Air  Quality  Standards  (NAAQS)  are 
shown  on  Table  71.  The  location  of  these  alternatives  in  an  area  in  which 
NAAQS  have  been  attained  significantly  reduces  many  of  the  concerns  related  to 
the  air  quality  of  the  study  area.  Since  the  Highland  Scenic  Highway  would  be 
a  scenic  and  recreationally  oriented  road,  traffic  volumes  would  normally  be 
low  and  travel  the  road  at  only  moderate  speeds. 

By  far,  the  major  air  quality  concerns  in  the  study  area  are  those 
related  to  the  long  range  transport  of  air  pollutants  into  the  area  from 
distant  sources.  Two  atmospheric  phenomena  have  distinct  manifestations  in 
the  Monongahela  National  Forest.  These  are  the  transport  of  ozone,  other 
photochemical  oxidants  and  sulfur  dioxide  from  sources  at  far  distances 
from  the  study  area,  and  the  high  incidence  of  acid  precipitation.  Both 
phenomena  are  related  to  the  particular  air  flow  patterns  and  topographic 
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TABLE  71 


NATIONAL  AMBIENT  AIR  QUALITY  STANDARDS  CNAAQS) 


The  U.S.  Environmental  Protection  Agency  (EPA)  has  established  primary 
and  secondary  air  quality  standards  in  accordance  with  Sections  108  and  109 
of  the  Clean  Air  Act  as  amended.  Primary  standards  are  those  which,  in  the 
judgment  of  the  EPA  Administrator,  are  requisite  to  the  protection  of  public 
health.  Secondary  standards  are  those  which,  in  the  judgment  of  the  EPA 
Administrator,  are  requisite  to  the  protection  of  public  welfare  from  any 
known  or  anticipated  effects  associated  with  the  presence  of  the  pollutant 
in  ambient  air. 


Pollutant  Averaging  NAAQS  NAAQS 


(or  Indicator) 

Time 

(Primary) 

(Secondary) 

Particulate  Matter 

Annual 

G.M.a 

75 

yg/m3 

60 

yg/m3 

24  hr. 

max. 

260 

yg/m^ 

150 

yg/m^ 

Sulfur  Dioxide  (SO2) 

Annual 

Avg.  a 

0.03 

ppm 

0.02 

ppm 

24  hr. 

max.  a 

0.14 

ppm 

0.10 

ppm 

3  hr. 

max. 

— — 

0.50 

ppm 

Carbon  Monoxide  (CO) 

8  hr. 

a 

max.  a 

9 

ppm 

9 

ppm 

1  hr. 

max. 

35 

ppm 

35 

ppm 

Ozone  (Ojj) 

1  hr. 

a 

max. 

0.12 

ppm^ 

0.12 

b 

ppm 

Hydrocarbons  (HC) 

6-9  am. 

a 

max. 

0.24 

ppm 

0.24 

ppm 

Nitrogen  Dioxide  (NO2) 

Annual 

Avg. 

0.05 

ppm 

0.05 

ppm 

Lead  (Pb) 

Avg.  Per 

3C 

1.5  yg/m 

1.5  yg/m^ 

Calendar  Quarter 


3Not  to  be  exceeded  more  than  once  per  year. 
bPederal  Register,  Febrviary  8,  1979. 
federal  Register,  October  5,  1978. 

G.M.  -  Geometric  Mean 

yg/m^  -  Micrograms  per  Cubic  Meter 

ppm  -  Parts  per  Million 
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relief  of  the  study  area  in  particular  and  the  Monongahela  National  Forest 
in  general.  As  air  flows  eastward  and  encounters  the  increasing  elevations 
of  the  mountain  ranges,  heavier  constituents  are  deposited  from  the  air  as 
it  is  forced  upslope.  When  this  air  flow  is  accompanied  by  precipitation, 
or  becomes  precipitation  because  of  the  presence  of  moisture  in  the  air, 
the  discharge  of  airborne  constituents  increases.  Both  dry  and  wet  deposition, 
i.e.,  precipitation,  are  significantly  increased  along  the  Allegheny  Front 
because  of  this  combination  of  air  flow  and  terrain  effects. 

Acidic  precipitation  and  the  deposition  of  dry  photochemcial 
oxidants  and  sulfur  oxides  are  of  particular  concern  within  the  study  area 
because  of  the  existing  high  level  of  acidity  of  many  of  the  soils.  The 
addition  of  acidity  from  the  atmosphere  increases  the  level  of  acidic  run¬ 
off  from  these  soils  and  further  compounds  the  effects  of  this  rtinoff  in 
the  streams  and  waters  of  the  area.  Both  the  direct  deposition  of  oxidants 
and  the  acidificaiton  of  soils  have  incipient  effects  on  the  vegetation 
of  the  area.  All  deposited  atmospheric  constituents  do  not  have  injurious 
effects  on  vegetation;  in  fact,  many  are  beneficial.  There  are,  however, 
sufficient  phytotoxicants  among  the  constituents  that  these  effects  will 
remain  a  concern  in  the  study  area. 

The  proposal  to  construct  the  extension  of  the  Highland  Scenic 
Highway  through  the  area,  however,  would  neither  favorably  or  adversely 
enter  into  the  processes  involved  in  the  photochemcial  transformation 
of  oxidants  or  the  acidification  of  precipitation.  These  processes  require 
basic  emissions  to  enter  the  atmosphere  and  during  the  transport  over  distance 
and  time,  react  with  sunlight  and  water  vapor  to  form  the  air  constituents 
which  are  of  concern.  The  deleterious  effects  of  these  processes  are  removed 
both  in  distance  and  time  from  the  points  at  which  the  original  components 
enter  the  atmosphere. 

a.  Air  Quality  Assessment 

An  analysis  of  possible  air  quality  impacts  of  the  proposed 
extension  of  the  Highland  Scenic  Highway  has  been  performed.  This  anlaysis 
was  done  in  accordance  with  the  Federal  Highway  Administration’s  nomographic 
procedure  for  estimating  carbon  monixide  (CO)  concentrations  near  highway 
facilities.^^ 


On  the  basis  of  the  CO  analysis  performed  for  both  the  existing 
receptors  and  proposed  receptors  in  the  study  area,  it  is  concluded  that  any 
effects  the  proposed  construction  of  the  extension  of  the  Highland  Scenic 
Highway  would  have  on  air  quality  are  very  insignificant  and  that  automotive 
emission  levels  in  the  study  area  would  remain  well  below  the  National  Ambient 
Air  Quality  Standards. 
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b. 


Air  Quality  Impacts  on  Vegetation 


Within  the  study  area,  several  of  the  vegetative  species  are 
those  subject  to  injury  from  phytotoxic  air  pollutants.  The  level  of  injury 
which  could  occur  to  these  species  would,  of  course,  be  dependent  upon  many 
factors,  including,  the  specific  pollutants  present,  dosage- exposure  relation¬ 
ships,  predisposition  of  one  pollutant  by  another,  and  the  presence  or  absence 
of  biotic  pathogens.  Several  of  the  northern  hardwood  species,  including  beech 
(Fagus  sp.),  birch  (Betula  sp.)  and  maples  (Acer  sp.)  are  sensitive  to  effects 
of  SO2,  ozone,  other  oxidant  air  pollutants,  and  ethylene.  Effects  on  the  eastern 
red  spurce  have  been  less  investigated,  but  there  is  evidence  that  this  species 
could  be  injured  by  phytotoxic  air  pollutants. 

There  are  no  significant  point  sources  of  air  pollutants  in 
the  vicinity  of  the  proposed  extension  of  the  Highland  Scenic  Highway  which 
would  have  a  direct  inqsact  upon  the  vegetation  of  the  area.  Volumes  of 
traffic  on  existing  roads  within  or  near  the  study  area  are  very  low  and  do 
not  emit  pollutants  in  quantities  which  would  cause  deleterious  effects  to 
vegetation.  The  construction  and  operation  of  the  proposed  Highland  Scenic 
Highway  extension  would  not  increase  the  amounts  of  air  pollutants  in  the 
study  area  to  the  extent  of  causing  any  adverse  effects  on  vegetation. 

The  principal  concerns  for  injury  to  damage  to  vegetation  due 
to  air  pollution  are  those  which  are  associated  with  long  range  transportation 
of  ozone  and  photochemical  oxidants  as  well  as  the  acidification  of  precipita¬ 
tion.  In  many  respects,  the  preservation  of  large  natural  areas  such  as  the 
Monongahela  National  Forest  have  an  important  function  related  to  air  quality. 
Areas  of  this  type  frequently  serve  as  major  sinks  for  the  absorption  and 
deposition  of  atmospheric  impurities,  thereby  aiding  the  purification  of  the 
atmosphere.  The  potential  for  vegetative  damage  in  the  project  area  from  the 
long-range  transport  of  phytotoxic  pollutants  is  a  long  term  impact  both  in 
terms  of  distance  and  time.  Any  effects  associated  with  the  extension  of 
the  Highland  Scenic  Highway  would  be  of  little  consequence  relative  to  these 
considerations . 


c.  Construction-related  Air  Quality  Effects 

Two  air  quality  effects  associated  with  highway  construction  are 
the  exhaust  emissions  of  construction  equipment  and  air-bome  dust  due  to  the 
disturbance  of  the  ground  surface.  Present-day  highway  construction  is  dependent 
upon  a  variety  of  motorized  equipment  to  perform  much  of  the  work  required.  The 
use  and  movement  of  this  equipment  contributes  to  the  levels  of  carbon  monoxide, 
particulates,  nitrogen  oxides,  and  hydrocarbons  in  the  environment.  Based  on 
the  usual  number  of  pieces  of  equipment  and  their  estimated  fuel  consumption 
rates,  it  can  be  expected  that  carbon  monoxide  levels  within  the  construction 
area  will  be  raised  approximately  2  to  3  ppm  during  construction  operations. 

In  view  of  the  low  ambient  carbon  monoxide  levels  within  the  study  area,  the 

concentrations  due  to  construction  will  remain  well  within  the  National 

Ambient  Air  Quality  Standards  and  their  impact  upon  air  quality  will  be  insignificant. 


V-104 


During  construction,  air-bome  particulates  increase  as  dust  is 
raised  by  construction  operations.  This  impact  can  be  significantly  minimized 
by  the  use  of  dust  palliatives,  such  as  calcium  chloride,  and  by  other  dust  control 
measures,  such  as  wetting  the  exposed  earth  with  water  during  dry  periods.  These 
measures  will  be  included  in  the  standard  or  special  construction  specifications 
largely  to  assure  the  health  and  comfort  of  those  employed  at  the  construction 
site. 


d.  Effects  on  Mandatory  Class  I  Federal  Areas 

Section  128  of  the  Clean  Air  Act  Amendments  of  1977,  Public  Law 
93-95,  establishes,  as  a  national  goal,  the  prevention  of  visibility  Impairment 
from  manmade  air  pollution  and  the  restoration  of  natural  visibility  in  mandatory 
Class  1  Federal  areas.  Two  of  these  areas  are  within  the  Monongahela  National 
Forest.  These  are  the  Dolly  Sods  Wilderness  (10,215  acres)  and  the  Otter  Creek 
Wilderness  (20,000  acres).  Visibility  in  both  of  these  area  would  not  be 
affected  by  the  Highland  Scenic  Highway’s  construction  or  operation  because 
of  adequate  distance  between  the  wilderness  areas  and  the  project  area  to 
prevent  the  transport  of  particulates  or  other  pollutants. 

8.  Climate-related  Impacts 

The  elevations  at  which  the  Highland  Scenic  Highway  is  constructed 
are  the  highest  at  which  a  highway  has  ever  been  constructed  in  the  State  of 
West  Virginia.  On  the  existing  portion,  much  of  the  roadway  is  located  at 
elevations  in  excess  of  4,000  feet  and  the  lowest  point,  at  the  crossing  of 
Williams  River,  is  above  3,000  feet.  On  the  proposed  extension,  the  alterna¬ 
tives  are  often  at  elevations  over  4,000  feet,  reaching  elevations  as  high  as 
4,400  feet.  All  elevations  on  the  proposed  extension  would  be  above  3,000 
feet.  The  construction,  operation  and  maintenance  of  a  highway  at  these 
altitudes  would  be  significantly  affected  by  climatic  conditions. 

Consideration  must  be  given  in  the  design  of  the  pavement,  subgrade 
and  other  roadway  which  would  withstand  the  extremes  of  temperature,  frost 
action  and  other  effects  of  freezing  -  thawing  actions.  Pavement  and  subgrade 
of  greater  depth  then  provided  on  highways  at  lower  elevations  are  normally 
required  to  offset  these  climatic  effects. 

The  construction  season  at  these  higher  altitudes  is  also  likely  to 
be  shortened  considerably  when  severe  weather,  low  temperatures  and  snow  reduces 
the  period  of  time  over  the  winter  months  when  construction  activities  can  be 
effectively  conducted. 

While  it  is  desirable  to  maintain  and  operate  the  Highland  Scenic 
Highway  throughout  the  winter  months,  because  of  the  heavy  snows  which  occur 
in  these  higher  altitudes,  snow  removal  and  the  maintenance  of  the  roadway 
in  safe  driving  condition  would  likely  be  very  costly.  Even  with  the  main¬ 
tenance  of  the  highway  during  winter,  there  is  high  probability  that  there 
would  be  periods  in  which  severe  snowstorms  render  the  roadway  impassable, 
often  for  extended  periods  of  time.  Because  the  accummulation  of  snow 
during  storms  at  these  altitudes  can  quickly  reduce  the  passibility  of  the 
roadway,  specific  precautionary  measures  must  be  provided  to  ensure  the 
safety  of  highway  users  during  these  periods.  These  measures  must  assure 
that  no  one  is  marooned  in  stalled  vehicles  when  the  roadway  becomes 
impassable. 
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The  visibility  within  the  area  is  often  significantly  reduced  by  low- 
lying  clouds  at  the  higher  elevations  and  frequent  fogs  generally  throughout 
the  area.  These  conditions  result  primarily  from  moist  air  being  forced  upslope 
by  prevailing  air  mass  movement.  The  limitations  of  visibility  which  can  occur 
would  be  a  factor  in  attracting  people  to  the  Highland  Scenic  Highway  for  scenic 
viewing,  tending  to  reduce  the  overall  number  of  people  who  may  elect  to  come  to 
the  area  as  a  part  of  their  recreational  experience.  It  is,  however,  to  be 
reasoned  that  all  recreational  experiences  are  subject  to  climatical  impacts 
and  it  would  be  difficult  to  assess  quantitatively  the  extent  of  the  probable 
effect. 


With  respect  to  the  build  alternatives,  the  probable  climate- related 
impacts  would  be  similar  for  all  of  the  proposed  alternatives.  In  comparing 
the  build  alternatives  to  the  no-build  alternative,  however,  the  impacts  for 
the  build  alternatives  are  of  more  concern  because  of  the  specific  objectives 
of  the  Highland  Scenic  Highway  as  a  recreational  and  scenic  highway.  As  all¬ 
purpose  roads,  other  highways  in  the  area,  while  subject  to  many  similar 
climatic-related  impacts  as  the  Highland  Scenic  Highway,  are  not  as  critically 
evaluated  within  these  considerations.  On  the  existing  highways  generally 
paralleling  the  proposed  extension  of  the  Highland  Scenic  Highway,  extremely 
high  elevations  have  been  avoided  as  much  as  possible.  Because  these  roads 
are  located  at  elevations  often  much  lower  than  the  Highway  Scenic  Highway, 
the  climatic-related  impacts  associated  with  the  higher  elevations  are  reduced 
on  the  existing  roads. 

F.  CONSISTENCY  WITH  NATIONAL,  REGIONAL  AND  LOCAL  PRIORITIES 

Priorities  are  best  identified  through  a  review  of  plan  and  program 
priorities.  Section  II.B.IO.  described  a  group  of  plans  and  programs  that 
affect  resources  management  in  the  area. 

In  general,  the  two  county  plans  and  the  three  regional  and  state  economic 
development  plans/programs  contain  strongly  stated  economic  goals  and  objectives 
that  call  for  increased  economic  development  activities  such  as  infrastructural 
improvements  like  the  proposed  extension  of  the  Highland  Scenic  Highway.  There¬ 
fore,  the  build  alternatives  are  in  complete  conformity  with  the  goals  and 
priorities  established  by  these  plans /pro grams ,  and  the  "no-build"  alternative  is 
not  in  conformity  with  them. 

On  the  other  hand,  while  calling  for  strongly  coordinated  use  of  all 
resources,  the  U.S.  Forest  Service  Plans  indicate  the  need  for  a  high  degree 
of  protection  and  enhancement  of  the  area's  natural  resources.  The  build 
alternative  would  be  more  consistent  with  this  goal  than  the  no-build 
alternative.  However,  the  build  alternative  is  inconsistent  with  the 
featured  species  (black  bear)  policy  in  the  Upper  Shavers  Fork  which  calls 
for  keeping  the  transportation  system  at  a  minimum,  controlling  traffic  to 
short  time  periods,  and  constraining  general  public  vehicular  use.  It  is 
also  inconsistent  with  the  driving  for  pleasure  policy  which  encourages 
improvement  of  existing  highways  to  meet  access  and  scenic  needs  rather 
than  construction  of  new  high  standard  routes  through  undeveloped  portions 
of  the  Forest.  Therefore,  both  the  build  and  no-build  alternatives  have 
consistencies  and  inconsistencies  with  the  goals  and  policies  found  in  these 
plans . 
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VI.  EVALUATION  OF  ALTERNATIVES 


The  process  utilized  to  compare  and  evaluate  alternatives  included 
several  steps.  The  first  step  in  this  process  was  to  summarize  the  results 
of  the  impact  analysis,  by  category  of  impact.  Impacts  were  analyzed  by 
predicting  potential  changes  between  future  conditions  with  the  proposed 
extension  (build  alternatives),  and  without  the  proposed  extension  (no¬ 
build  alternative,  or  baseline  condition).  The  impact  categories  used  in 
Parts  A  and  B  of  this  section  relate  to  evaluation  criteria  7  through  15 
in  Section  III.  Evaluation  criteria  1  through  6  were  then  used  in  Part  C 
of  this  Section. 


A.  SUMMARY  OF  IMPACT  ANALYSIS 

Engineering  Feasibility 

1.  Alternative  4  has  the  least  amount  of  required  excavation,  and 
least  distance  requiring  severe  grades. 

2.  Two  problem  areas  have  been  identified  as  having  severe  engineering 
characteristics  reqxairing  difficult  and  costly  design  and  con¬ 
struction: 

Buzzard  Ridge/Gibson  Knob  area  -  Segment  A. 

Thorny  Flat  area  -  Segment  B. 

3.  Alternative  4  is  the  least  costly  to  construct  ($35.3  million); 
Alternative  1  would  cost  the  most  ($42.1  million). 

4.  The  project  would  have  no  significant  traffic  impacts. 

5.  The  project  would  have  no  significant  safety  impacts. 

Suitability  for  Scenic  Highway  Purposes 

6.  The  build  alternatives  are  generally  equal  in  the  quality  of  recreation 
experience  provided.  Alternatives  1  and  3  offer  the  highest  quality 
interpretive  trails.  Alternative  2  offers  the  lowest  quality. 

7.  Suitability  of  the  alternatives  in  the  visual  quality  category  is 
3,  1,  2,  4,  No-Build. 

8.  Alternative  3  is  the  most  suitable  for  scenic  highway  purposes. 

Project  Costs 

9.  Estimated  total  project  iiiq)lementation  costs  are:  $60.0  million 
for  Alternative  1;  57.0  for  Alternative  2;  61.3  for  Alternative  3; 

55.8  for  Alternative  4. 

10.  Benefit/costs  ratios  for  those  impacts  which  can  be  quantified  are: 

0.651  for  Alternative  1;  0.654  for  Alternative  2;  0.583  for  Alternative  3 
and  0.632  for  Alternative  4. 
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Soils  and  Geology 


11.  Highly  erodible  soils  would  be  encountered  along  each  alternative. 
Alternative  2  has  a  length  of  21.2  miles  within  erosive  soils. 
Alternative  1  has  20.3  miles.  Alternative  4  has  16.4  miles,  and  Alter¬ 
native  3  has  13.7  miles,  presenting  the  least  erosion  hazard. 

12.  It  has  been  determined  that  erosion  could  be  successfully  mitigated, 
at  costs  ranging  from  $653,450  for  Alternative  2  to  $1.06  million 
for  Alternative  4. 

13.  Alternative  2  has  the  greatest  potential  for  landslide  activity,  with 
approximately  8  miles  located  within  landslide  hazard  areas .  The 
potential  for  slide  activity  is  nearly  the  same  for  Alternatives 

1,  3  and  4,  ranging  from  3.9  to  4.5  miles  within  hazard  areas. 

14.  Alternative  2  has  the  greatest  potential  for  impacts  associated 
with  limestone  bedrock  and  groundwater. 

Employment  and  Revenue 

15.  The  project  would  create  82  new  year  round  tourism-related  jobs, 

an  additional  $2.2  million  in  total  tourism  growth  including  direct 
wage  payments  and  $150,000  in  additional  tax  income. 

16.  The  project  would  cause  a  loss  of  jobs  in  the  mining  industry. 

17.  The  project  would  cause  a  loss  of  14-40  jobs  in  the  timber  industry 
during  a  twenty-year  period  of  adjustment  in  rotation  (based  on 
1980  data). 

18.  The  project  would  generate  77—89  full  time  construction  jobs  annually 
over  the  next  10  years,  and  4-5  maintenance  jobs,  an  approximate 
average  of  $2.2  million  in  wage  pajnnents  per  year  for  the  next  10 
years  (1980  dollars). 

19.  A  significant  beneficial  impact  on  the  local  economy  would  occur 
through  expenditures  for  fuel,  materials,  tools;  not  only  in  the 
construction  sector,  but  in  the  banking,  insurance,  and  trade  sectors 
as  well. 

20.  The  project  would  produce  a  slight  increase  in  general  revenues  for 
Pocahontas  and  Randolph  Counties. 

Land  Use 


21.  The  project  would  have  a  beneficial,  long-range  impact  on  land  use 
by  increasing  the  amount  of  open  space/recreation  land  use. 

Social 


22.  The  project  would  have  no  significant  Impact  on  population  or 
community  facilities. 
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National  Radio  Astronomy  Observatory 


23.  Alternative  3  would  negatively  impact  the  operations  at  the  National 
Radio  Astronomy  Observatory  by  causing  interference  from  vehicle 
ignition  systems.  It  is  estimated  the  project  would  contaminate 
an  additional  7%  of  the  total  astronomical  data. 

Water  Resources 


24.  Stream  sedimentation  durii^g  construction  would  be  extremely  costly 
to  control.  Estimated  costs  to  control  erosion  range  from  $653,450 
for  Alternative  2  to  $1.06  million  for  Alternative  4. 

25.  The  build  alternatives  would  have  a  beneficial  long-range  impact  on 
study  area  water  resources  by  providing  control  through  easement 

of  40-53  thousand  acres  of  land. 

26.  Alternative  3  would  produce  the  least  short-term  impact  and  have 
the  greatest  long-term  impact  on  study  area  water  resources. 

Wildlife 


27.  The  project  would  permanently  remove  169-193  acres  of  habitat  and 
temporarily  disturb  an  additional  284-351  acres.  Some  degree  of 
control  and  protection  of  habitat  for  a  variety  of  wildlife  species 
would  be  afforded  by  acquisition  of  lands  in  fee  and  scenic  ease¬ 
ments  on  40,518-52,972  acres.  In  contrast,  under  the  no-build 
alternative,  there  is  a  likelihood  of  future  degradation  of  wildlife 
habitat  quality  through  human  development,  particularly  in  the 
southern  portion  of  the  study  area. 

28.  Habitat  quality  for  black  bear  and  turkey  would  be  significantly 
reduced  within  1/4-1/2  mile  of  the  highway  (11,000-22,000  acres) 
with  some  impact  occurring  at  greater  distance.  Most  of  the 
impact  on  turkey  would  occur  in  the  southern  part  of  the  study 
area  where  about  15%  of  the  available  habitat  would  be  severely 
inqjacted.  Black  bear  would  be  affected  primarily  in  the  Shavers 
Fork  drainage  both  by  the  loss  of  remoteness  due  to  intrusion  of 
human  activity  and  by  disruption  of  mobility  by  the  presence  of 
the  road.  Alternatives  1,  2,  and  3  would  be  especially  signifi¬ 
cant  in  providing  a  barrier  to  critical  food  supplies  outside  the 
watershed. 

29.  Improved  hunter  access  combined  with  the  loss  of  habitat  quality 
would  have  a  significant  inpact  on  the  black  bear  population  of 
the  study  area.  These  impacts  would  be  greater  for  Alternative  3 
and  least  for  Alternative  4.  Population  levels  of  the  bobcat 
could  also  be  reduced  due  to  increased  human  interaction  and 
enhanced  access  for  hunters  and  trappers. 

30.  Improved  hunter  access  would  place  additional  stress  on  resident 
wild  turkeys  through  increased  disturbance  during  turkey,  deer, 
and  other  game  hunting  seasons. 
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Coal  Resources 


31.  Easement  acquisition  programs  for  Alternatives  1  and  2  on  Cheat 
Mountain  include  the  least  amount  of  land  containing  coal  reserves, 

and  avoid  most  coal  reserves  along  Back  Allegheny  Mountain.  Alternative 
3  avoids  a  portion  of  Cheat  Mountain  from  north  of  Snyder  Knob  to 
Beech  Flat  Knob.  Alternative  4  avoids  much  of  the  coal  deposits 
along  Back  Allegheny  Mountain  south  and  east  of  First  Fork  and  in 
the  headwaters  area  of  Second  Fork. 

32.  Alternative  4  would  have  an  additional  effect  on  the  recovery  of 
coal  reserves  because  of  its  proximity  to  the  two  main  haul  roads 
along  the  Shavers  Fork. 

33.  The  selection  of  a  build  alternative  may  induce  property  owners  and 
miners  to  accelerate  the  recovery  of  coal  within  the  chosen  corridor, 
with  the  purpose  of  removing  as  much  of  the  resource  as  possible 
before  the  extension  of  the  highway  is  completed. 

34.  Many  of  the  area's  reserves  that  cannot  be  economically  removed  with 
short-term  extraction  methods  would  remain  underground.  After  the 
extension  is  constructed,  recovery  of  these  reserves  would  be  more 
costly  because  of  the  scenic  easement  program.  Therefore,  in  the 
long-term,  inplementation  of  a  build  alternative  would  inhibit  the 
mining  of  remaining  reserves  and  thus  reduce  the  potential  total  coal 
output  of  the  area. 

Timber  Resources 


35.  The  greatest  inqjact  of  the  retention  management  objective  would 
be  upon  the  management  of  pure  red  spruce  stands .  A  multicut 
shelterwood  would  expose  the  owner  to  greater  risk  in  the  stand 
management,  reduce  stumpage  values  due  to  higher  logging  costs  per 
unit  removed,  and  cause  higher  forest  management  costs  due  to  the 
more  intense  nature  of  the  harvesting  system. 

36.  The  negative  impact  on  spruce  management  operations  would  also  be 
felt  by  several  rustic  fence  mills  which  are  completely  dependent 
upon  the  red  spruce  stands  in  the  Shavers  Fork  drainage  area. 

37.  Management  activity  in  partial  retention  areas  would  result  in  longer 
than  normal  rotation  periods,  increased  carrying  and  logging  costs, 
higher  management  costs,  and  removal  of  smaller  than  normal  volumes. 

38.  Estimated  reductions  in  sawtimber  outputs  indicate  Alternative  3  would 
cause  the  greatest  loss  (2.350  MMBF/year) ,  and  Alternative  2  would 
cause  the  least  (1.20  MMBF/year). 

Grazing 

39.  Approximately  8  (Alternative  1,  3,  4)  to  20  (Alternative  2)  acres 
of  grazing/agricultural  land  would  be  within  the  roadway  width. 
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Historic,  Cultural,  Archeological  Resources 


40.  There  would  be  no  unavoidable  impacts  on  historic,  cultural  or 
archeological  resources  of  the  area. 

Air  Quality 

41.  The  project  would  have  no  significant  impact  on  air  quality. 

Climate-Related  Impacts 

42.  Climate-related  Impacts  include;  special  design  considerations 
required  because  of  extreme  temperatures;  a  short  construction 
season;  difficult  maintenance  during  winter  months;  and,  reduced 
visibility  from  the  completed  highway  because  of  the  common  occurrence 
of  fog  (estimated  3  days/week). 

Energy 

43.  The  build  alternatives  would  use  the  energy  equivalent  of  59-76 

more  barrels  of  crude  oil  per  day  C123,749  x  10^  to  159,433  x  10^  BTU) 
than  the  no-build  alternative  in  the  year  2005,  an  increase  of  78%. 

Visual  Resources 


44.  The  project  would  have  both  positive  and  negative  impacts  as  related 
to  the  visual  resources  of  the  area. 

Tourism 


45.  The  project  would  increase  visitor  volume  by  165,000  annually, 
and  visitor  expenditures  by  $1,650,000  annually.  Additional 
benefit  would  accrue  from  the  fact  that  the  additional  volume  would 
occur  principally  during  periods  when  existing  hotels  and  supporting 
facilities  are  underutilized,  resulting  in  higher  efficiency  with 
minimal  additional  investment. 

46.  The  project  would  improve  the  quality  of  the  road  network  for 
inter-  and  Intra-regional  travel,  shortening  access  time  to 

major  attractions  by  about  15  minutes  and  ameliorating  safety  hazards 
on  existing  roads.  Alternative  2  would  provide  most  direct  and 
uncomplicated  access  to  Snowshoe  Ski  Resort,  the  most  highly 
developed  existing  area  attraction. 

47.  The  project  would  open  up  previously  inaccessible  back  country, 
creating  new  opportunities  for  dispersed  and  concentrated 
recreation.  However,  once  access  is  provided  to  previously 
inaccessible  areas,  return  to  undeveloped  area  is  not  easily 
achieved. 
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Of  the  nineteen  impact  categories  initially  considered,  there  were  fourteen 
categories  where  substantial  impacts  are  projected  to  occur.  These  are  identified 
as  follows: 

1.  Engineering  Feasibility 

2.  Suitability  for  Scenic  Highway  (Recreation) 

3.  Project  Costs 

4.  Soils  and  Geology 

5.  Employment  and  Revenue 

6.  Land  Use 

7.  National  Radio  Astronomy  Observatory 

8.  Water  Resources 

9.  Wildlife 

10.  Coal  Resources 

11.  Timber  Resources 

12.  Climate-Related  Impacts 

13.  Energy 

14.  Tourism 


B.  COMPARISON  OF  BUILD  ALTERNATIVES 


Selecting  a  build  alternative  before  comparing  the  build /no-build  options 
serves  to  further  define  the  build  condition  for  this  subsequent  comparison. 

Of  the  eleven  impact  categories,  only  five  exhibit  significant  differences 
among  the  four  build  alternatives.  These  categories,  and  the  ranking  of  each 
alternative  from  best  (1)  to  worst  (4)  as  related  to  impacts  within  each 
category  are  shown  below: 


CATEGORY 


ALTERNATIVE 

1  2  3  4 


1.  Project  Cost  (Benefit/Cost  Ratio 

2.  Suitability  as  Scenic  Highway 

3.  National  Radio  Astronomy  Observaliory 

4.  Timber  Industry 

5.  Soils  and  Geology 


2 

2 

1 

1 

3 


14  3 

3  14 

14  1 

2  4  3 

4  3  3 


In  a  final  evaluation  of  the  proposed  alternatives.  Alternative  4,  while 
having  many  attributes  including  lower  implementation  costs  and  ease  of  con¬ 
struction,  lacks  the  suitability  in  fulfilling  the  purposes  and  functions  of 
a  scenic  highway  that  the  other  alternatives  provide.  In  the  analyses.  Alterna¬ 
tive  4  ranked  lowest  in  visual  quality  and  had  the  lowest  bene fit /cost  ratio. 

This  alternative  also  presented  the  greatest  long-term  potentially  adverse 
impact  on  water  quality /resources.  Thus,  Alternative  4  was  eliminated  from 
further  consideration.  Alternative  3  was  eliminated  because  of  high  costs, 
adverse  impacts  on  the  NRAO,  potentially  adverse  impacts  on  the  timber  harvesting 
and  coal  mining  industries  and  the  proximity  of  its  location  to  the  Cass 
Scenic  Railroad,  which  as  a  property  on  the  National  Register  of  Historic 
Places  may  be  adversely  affected.  The  locations  of  Alternatives  1  and  2 
differ  for  only  a  short  distance,  from  Gibson  Knob  to  northeast  of  Mace  Knob, 
with  the  differences  in  potential  impacts  being  quite  small. 
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For  this  reason  impacts  of  Alternatives  1  and  2  were  reviewed  again  for 
all  original  fourteen  categories: 


IMPACTS 


CATEGORY 

ALTERNATIVE  1 

ALTERNATIVE  2 

1.  Engineer¬ 
ing 

Feasibility 

Requires  4.7  million 

C.Y.  of  excavation,  0.4 
miles  with  grades  great¬ 
er  than  8%. 

Requires  4.7  million 

C.Y.  of  excavation,  0.7 
miles  with  grades  great¬ 
er  than  8%. 

Difficult  design  in  Seg¬ 
ment  A  at  Buzzard  Ridge, 
and  Segment  B  at  Thorny 
Flat. 

Difficult  design  in  Seg¬ 
ment  A  at  Buzzard  Ridge. 
Avoids  problem  at  Thorny 
Flat. 

2.  Suit¬ 
ability 
as  Scenic 
Highway 

Contains  13  overlooks , 

2  picnic  areas j  4  oppor- 
timities  for  hi^  qual¬ 
ity  interpretive  trails. 

Contains  11  overlooks , 

3  picnic  areas ,  3  oppor¬ 
tunities  for  interpre¬ 
tive  trails. 

Ranks  second  in  suit¬ 
ability  for  viewing 
outstanding  scenery. 

Ranks  third  in  suit¬ 
ability  for  viewing  out¬ 
standing  scenery. 

3.  Project 

Cos  ts 

Acquis- 

tion 

$15,527,000 

$15,711,000 

Cons  t- 
ruction 
and  En¬ 
gineer¬ 
ing 

42,091,000 

39,021,000 

Recla¬ 

mation 

542,000 

542,000 

Recrea¬ 

tion 

1,120,000 

1,083,000 

Eros¬ 
ion  Con¬ 
trol 

773,000 

653,000 

Total 

Benefit/ 
Cost  Ratio 


$60,053,000  5.3%  more  $57,010,000 

than  Alt.  2) 


0.651 


0.654 
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4.  Soils 
and  Geo 
logy 


5.  Employ¬ 
ment  and 
Revenue 

6.  Land  Use 


7.  National 
Radio 
Astronomy 
Observa¬ 
tory 

8,  Water 
Resources 


ALTERNATIVE  1  ALTERNATIVE  2 


20.3  miles  in  erosive 
soils;  4.8  miles  in 
landslide  hazard;  20.5 
miles  affecting  lime¬ 
stone. 

Does  not  cross  limestone 
terrain. 


These  benefits  would  be 
the  same  for  all  alter¬ 
natives  . 


Beneficial  impact  by  in¬ 
creasing  amount  of  open 
space/recreation  use. 


Interference  would 
cause  contamination 
of  additional  7.0% 
total  astronomical  data. 


Construction- related  im¬ 
pacts  include  potential 
erosion  and  sedimentation 
of  Elklick  Run  and  the 
Shavers  Fork  headwaters, 
not  significantly  affect¬ 
ed  by  Alt.  2. 

Estimated  costs  to  con¬ 
trol  erosion  are  est¬ 
imated  to  be  $772,850, 

18%  higher  than  Alt.  2. 

Less  potential  for 
groundwater  impacts. 

Offers  better  access  to 
the  Shavers  Fork  for 
fishing  and  other  water- 
related  recreation. 

Includes  40,518  acres  in 
easement  program,  16,948 
within  the  Shavers  Fork 
watershed. 


21.2  miles  in  erosive 
soils;  8.0  miles  in  land 
slide  hazard;  22.8  miles 
affecting  limestone. 

Crosses  limestone  terrain 
for  a  distance  of  1.3  miles. 


Same  as  Alternative  1. 


Same  as  Alternative  1. 


Interference  would 
cause  contamination 
of  additional  0.01% 
total  astronomical  data. 


Construction-related  im¬ 
pacts  include  potential 
erosion  and  sedimentation 
of  Big  Spring  Fork  and 
the  Tygart  Valley  River 
headwaters,  not  signifi¬ 
cantly  affected  by  Alt.  1. 

Estimated  costs  to  con¬ 
trol  erosion  are  estimated 
to  be  $653,450. 

Greatest  potential  for 
groundwater  impacts. 

Offers  no  access  to 
Shavers  Fork  for  fishing 
and  other  water-related 
recreation. 

Includes  40,594  acres  in 
easement  program,  12,893 
within  the  Shavers  Fork 
watershed. 
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ALTERNATIVE  1 


ALTERNATIVE  2 


9.  Wildlife 


Affects  more  black  bear 
and  snowshoe  hare  hab¬ 
itat,  6.25  miles  greater 
distance  through  high 
density  population  areas 
than  Alt.  2. 

Provides  greater  in¬ 
crease  in  hunter  access 
to  previously  remote 
areas . 

Crosses  an  area  of  known 
population  of  Cheat 
Mountain  salamander  near 
Thorny  Flat,  but  also 
includes  this  area  in 
future  easement  control. 


Affects  more  deer  and 
grouse  habitat,  9.1 
miles  greater  distance 
through  high  density 
population  areas  than 
Alt.  1. 

Provides  less  increase 
in  hunter  access  to 
previously  remote  areas. 

Avoids  crossing  the  Thorny 
Flat  area,  but  also  lacks 
future  control  through 
easement. 


IQ.  Coal 

Resources 


Would  inhibit  the  ex¬ 
traction  of  coal  re¬ 
sources  remaining  after 
construction. 


Same  as  Alternative  1. 


11.  Timber 
Resources 


Would  require  that  tim¬ 
ber  be  managed  on  longer 
rotation  periods;  re¬ 
duction  of  1.25  MMBF/ 
year  in  sawtimber  out¬ 
put  for  a  20  year  per¬ 
iod. 

Affects  more  red  spruce 
timber. 


Would  require  that  tim¬ 
ber  be  managed  on  longer 
rotation  periods ;  reduct¬ 
ion  of  1.20  MMBF/year 
in  sawtimber  output  for 
a  20  year  period. 

Affects  less  red  spruce 
timber. 


12.  Climate-  Very  little  difference.  Very  little  difference, 

related 
In^acts 


13.  Energy 


Total  energy  usage  is 
estimated  to  be  381,570 
X  10^  BTU  annually  in 
the  year  2005. 


Total  energy  usage  is 
estimated  to  be  363,459 
X  10^  BTU  annually  in 
the  year  2005,  5.2%  less 
than  Alt.  1. 
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ALTERNATIVE  1 


ALTERNATIVE  2 


14.  Tourism  Increase  in  visitor 

volume  by  165,000 
annually,  and  $1,650 >000 
in  visitor  expenditures 
annually . 

Would  provide  less  direct 
access  to  Snowshoe  Resort, 
but  would  stimulate  visit¬ 
ation  by  providing  a  better 
view  of  the  resort  facil¬ 
ities. 

15.  Legality  Designed  in  compliance  with 

requirements  of  Public  Law 
93-87,  Section  161,  and  other 
applicable  Federal,  State, 
and  local  laws,  regulations, 
and  policies. 


In  summary.  Alternatives  1  and  2  are  approximately  equal  in  potential 
impacts  related  to  land  use,  coal  resources,  employment  and  revenue,  water 
resources,  and  climate.  Alternative  1  offers  major  advantages  in  the  areas 
of  suitability  as  a  scenic  highway  and  soils  and  geology  iiiq)acts.  Alterna¬ 
tive  2  offers  a  major  advantage  in  engineering,  and  slight  advantages  in 
effects  related  to  the  National  Radio  Astronomy  Observatory,  tourism,  timber, 
energy,  project  costs,  and  wildlife.  While  Alternative  1  is  indicated  as 
being  of  greater  advantage  than  Alternative  2  with  respect  to  the  distance 
of  location  through  landslide-prone  areas  and  areas  of  erodible  soils.  Alter¬ 
native  2  avoids  the  section  through  Thorny  Flat  which  represents  a  number  of 
undesirable  features  associated  with  the  alignment  and  grade  from  an  engineering 
viewpoint.  The  measures  necessary  to  construct  this  portion  of  Alternative  1 
are  far  greater  than  any  measures  which  may  be  encountered  on  Alternative  2  on 
the  corresponding  connecting  section.  Based  on  this  analysis.  Alternative  2 
would  be  the  most  desirable  of  the  four  build  alternatives. 

C.  COMPARISON  OF  BUILD  VS.  NO-BUILD  OPTIONS 

None  of  the  potential  adverse  impacts  identified  for  the  preferred  build 
alternative.  Alternative  2,  are  considered  of  a  severity  to  preclude  extending 
the  Highland  Scenic  Highway.  The  decision  of  whether  or  not  to  implement  the 
proposed  extension  will  have  to  be  based  upon  whether  sufficient  benefits  can 
be  provided  by  the  proposed  extension  to  justify  project  costs.  The  decision 
will  have  to  take  into  account  benefits  and  costs  both  in  quantitative  and 
qualitative  terms. 

The  decision  of  whether  to  extend  the  highway  must  consider  the  planning 
history  of  the  facility  as  a  whole  and  consider  whether  the  intersection  of  the 
completed  section  with  U.S.  Route  219  provides  a  logical  terminus  for  the  facility. 
Originally  the  Highland  Scenic  Highway  was  intended  to  extend  from  its  beginning 


Same  as  Alternative  1. 


Would  provide  most  direct 
access  to  Snowshoe  Resort. 


Same  as  Alternative  1. 
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in  Richwood  to  U.S.  Route  50  near,  Mount  Storm,  intersecting  many  major  access 
routes  and  providing  160  miles  of  scenic  and  recreational  experiences.  The 
planning  for  the  highway,  however,  has  changed  with  time,  and  the  present  autho¬ 
rization,  Public  Law  93-87,  limits  the  location  of  the  Highland  Scenic  Highway 
to  existing  routes  north  of  the  terminus  of  the  section  being  considered  in  this 
study  at  U.S.  Route  250.  Forty- five  miles  of  the  Highland  Scenic  Highway  are 
currently  considered  to  be  in  existence;  the  first  twenty— three  miles  of  this 
highway  follow  existing  State  Route  39,  redesignated  as  Route  150  from  Richwood 
to  the  Cranberry  Mountain  Visitor  Center.  The  remaining  twenty-two  miles  are 
on  new  location  from  Route  39  to  U.S.  Route  219.  Relative  to  the  Highland  Scenic 
Highway  as  a  whole,  a  valid  question  is  whether  22  miles  as  now  exists,  or  57 
miles,  including  the  35  miles  provided  by  Alternative  2,  should  be  on  new 
location. 

Another  factor  which  must  be  taken  into  consideration  is  the  limitation 
placed  on  the  characteristics  of  the  proposed  extension  and  on  the  study  by 
specific  stipulations  in  the  authorizing  legislation.  Public  Law  93-87, 

Section  161.  These  stipulations  limit  the  range  of  alternatives  and  the 
permitted  usage  of  the  facility.  The  purpose  of  the  study  has  been  to 
determine  the  desirability  and  feasibility  of  extending  the  highway  within 
the  definitions  indicated  in  Public  Law  93—87.  The  selection  of  the  no— build 
alternative  in  this  study  would  not  preclude  subsequent  study  of  additional 
alternatives  of  varying  characteristics. 


The  preferred  build  alternative,  Alternative  2,  permanently  removes  171 
acres  of  wildlife  habitat  and  disrupts  an  additional  495  acres  of  habitat. 
Through  the  acquisitions  of  lands  in  fee  and  scenic  easements,  however, 

40,594  acres  (including  3,347  acres  already  under  U.S.  Forest  Service  control) 
would  be  provided  with  a  degree  of  control  and  protection  of  habitat  for  a 
wide  variety  of  wildlife  species.  With  the  no-build  alternative,  there  is 
no  assurance  that  development  and  human  activity  within  the  project  area 
woiHd  not  be  of  level  exceeding  that  which  the  preferred  alterhative  would 
provide.  The  southern  portion  of  the  study  area  has  the  greater  potential 
for  development  and  activities  which  would  be  disruptive  to  wildlife  habitat. 

The  decision  between  the  preferred  build  alternative  and  the  no-build 
alternative  requires  specific  evaluation  of  the  following  criteria,  as  estab¬ 
lished  in  Section  III  (Criteria  1  through  6) : 

1.  Ability  to  meet  selected  National  Forest  and  Appalachian  Forest 
objectives  and  priorities. 

The  preferred  build  alternative  may  be  considered  to  have 
slightly  greater  ability  to  meet  selected  objectives  and 
priorities  of  the  Monongahela  National  Forest  and  the 
Appalachian  National  Forests  in  the  near  future.  Since  the 
acquisition  of  the  Shavers  Fork  watershed  has  been  designated 
a  priority  in  the  Forest  Plan,  it  is  possible  that  it  will 
eventually  be  acquired  under  no-build  conditions.  The 
principal  difference,  then,  is  one  of  time  since  it  is  likely 
that  acquisitions  in  the  Shavers  Fork  area  would  occur  much 
sooner  with  the  build  alternative. 
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2.  Ability  to  meet  project  objectives. 

The  no-build  alternative  does  not  have  the  ability  to  meet 
specific  objectives  of  extending  the  highway.  The  preferred 
alternative.  Alternative  2,  complies  with  these  project  object¬ 
ives  . 

3.  Compatabllity  with  management  plans  of  the  Monongahela  National 
Forest  and  the  Shavers  Fork  Sub-Unit. 

While  calling  for  strongly  coordinated  use  of  all  resources, 
the  management  plans  for  the  Monongahela  National  Forest  and 
the  Shavers  Fork  Sub-Unit  indicate  the  need  for  a  high  degree 
of  protection  and  enhancement  of  the  area's  natural  resources. 

The  preferred  build  alternative  is  most  immediately  compatible 
to  these  management  plans  because  it  offers  long-range  protection 
of  natural  resources  through  the  scenic  easement  acquisitions 
program.  Although  eventual  acquisition  of  the  Shavers  Fork 
watershed  by  the  Federal  government  for  inclusion  in  the  National 
Forest  System  is  possible  with  the  no-build  alternative  it 
remains  questionable  when  this  acquisition  is  likely  to  occur. 

The  build  alternative  is  basically  inconsistent  with  the  featured 
species  policy  for  black  bear  in  the  Upper  Shavers  Fork  which 
indicates  the  transportation  system  shoxild  be  kept  to  a  minimum, 
controlling  traffic  to  short  time  periods,  and  constraining 
general  public  vehicular  use.  The  build  alternative  is  also 
inconsistent  with  the  driving  for  pleasure  policy  which  en¬ 
courages  Improvement  of  existing  highways  to  meet  access  and 
scenic  needs  rather  than  construction  of  new  high-standard 
routes  through  undeveloped  portion's  of  the  Forest.  In  summary, 
both  the  build  and  no-build  alternatives  have  both  consistencies 
and  inconsistencies  with  the  Forest  Service  management  plans. 

4.  Ability  to  contribute  to  national,  regional  and  local  goals  and 
planning. 

In  general,  the  two  county  plans  and  the  three  regional  and 
state  economic  development  plans  or  programs  contain  strongly- 
stated  economic  goals  and  objectives  that  call  for  increased 
economic  development  activities  that  would  include  the  proposed 
extension  of  the  Highland  Scenic  Highway.  The  build  alternative 
is  in  conformity  with  the  goals  and  priorities  established  by 
these  plans  and  programs.  The  no-build  alternative  is  not  in 
conformity  to  the  plans  and  programs. 

The  Statewide  Comprehensive  Outdoor  Recreation  Plan  (SCORP)^® 
for  1980—1985  discusses  several  unresolved  issues  which  impact 
upon  the  outdoor  recreation  interests  of  the  State  of  West 
Virginia.  One  of  these  issues  is  the  Highland  Scenic  Highway. 

The  concerns  expressed  in  regard  to  the  Highland  Scenic 
Highway  were; 
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a.  Increased  access  in  this  section  of  the  State  would 
encourage  the  development  of  high  density  use  areas. 

This  high  density  use  would  result  in  a  major  change 
in  the  types  of  outdoor  recreation  opportunities 
currently  available.  The  Highland  Scenic  Highway 
could  be  beneficial  to  West  Virginia’s  tourism  program 
comparable  to  those  benefits  associated  with  the  Skyline 
Drive  and  Blue  Ridge  Parkway. 

b.  Construction  of  the  Highland  Scenic  Highway  would  reduce 
opportunities  for  dispersed  forms  of  recreation,  i.e. 
hunting  and  fishing  and  a  result  in  reduced  habitat,  one 
of  the  few  remaining,  for  black  bear,  turkeys  and 
fisheries  that  exist  in  the  Shavers  Fork  Watershed. 
Construction  activity  could  result  in  sediment  loads 
that  would  reduce  the  biological  productivity  of  the 
Shavers  Fork  Watershed. 

c.  Shavers  Fork  has  been  identified  as  a  potential  wild  and 
scenic  river.  In  the  Presidential  Environmental  Message 
of  August  2,  1979,  all  federal  agencies  were  directed  to 
avoid  or  mitigate  adverse  effects  on  rivers  identified 
in  the  National  Inventory.  The  U.S.  Forest  Service  was 
also  directed  to  assess  whether  rivers  located  on 
lands  under  their  control  and  identified  in  the 
inventory  were  suitable  for  inclusion  in  the  system. 
Prompt  action  was  to  be  taken  to  assure  the  protection 
of  rivers  suitable  for  inclusion  in  the  system. 

d.  Road  construction  activity  could  impact  the  existing  DNR 
Bald  Knob  Overlook. 

e.  The  terminal  point  of  the  Highland  Scenic  Highway  is  in 
question  since  earlier  proposals  discussed  the  extension 
of  the  Highland  Scenic  Highway  in  the  vicinity  of  U.S. 
Route  33  and/or  Corridor  H. 

The  Statewide  Comprehensive  Outdoor  Recreation  Plan  (SCORP)^® 
recommended  two  strategies  relative  to  the  resolution  of  the 
issues  related  to  the  Highland  Scenic  Highway.  These  were: 

a.  That  the  final  termination  point  and  location  of  the 
Highland  Scenic  Highway  be  determined  with  proper 
consideration  given  to  environmental  impacts  and 
economic  analysis  reports. 

b.  The  environmental  and/or  economic  impact  studies,  as 
well  as  engineering  analysis,  should  consider  the 
alternative  of  improving  access  to  the  area  through 
upgrading  of  the  existing  U.S.  Route  219  corridor. 

With  reference  to  the  recommended  SCORP  strategies,  the 
alternatives  presented  in  this  statement  provide  for 
the  accomplishment  of  neither  of  these  goals.  The  first 
strategy  will  require  an  ultimate  destination  such  as 
Gormania  or  a  specific  location  on  Corridor  H.  With 
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regard  to  the  objective  of  the  second  strategy,  within 
the  objectives  and  criteria  established  for  this  study,  the 
possibility  of  upgrading  the  U.S.  Route  219  corridor  has 
been  viewed  only  as  a  no-action,  or,  no-build  alternative. 
To  fully  assess  and  evaluate  the  use  of  the  U.S.  Route  219 
corridor  for  the  extension  of  the  Highland  Scenic  Highway 
would  require  additional  studies  which  have  been  indicated 
to  be  beyond  the  level  of  the  current  study. 


5.  Compatibility  with  public  opinion  and  agency  recommendations. 


Compatibility  with  public  opinion  and  agency  recommendation 
cannot  be  fully  assessed  until  after  the  Draft  Environmental 
Impact  Statement  is  circulated  with  the  results  of  the  impact 
analysis.  Commentors  are  then  informed  of  the  potential  impacts 
in  all  categories.  Early  coordination  has  resulted  in  expressed 
concerns,  primarily  in  the  areas  of  project  costs,  project  need, 
water  resources,  energy  and  wildlife.  There  have  been  strong 
opinions  expressed  both  in  opposition  to,  and  in  support  of,  the 
proposed  extension  of  the  Highland  Scenic  Highway.  There  is, 
however,  no  clear  single  position  of  support  or  opposition  of 
the  project,  nor  is  there  likely  to  be  one.  There  has  been 
support  of  the  proposed  extension  voiced  because  of  perceived 
economic  and  recreational  benefits. 
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IDENTIFICATION  OF 
FOREST  SERVICE 
PREFERRED  ALTERNATIVE 


SECTION 

VII 


VII.  FOREST  SERVICE  PREFERRED  ALTERNATIVE 


A.  DECISIONS  TO  BE  MADE 

Two  decisions  are  necessary  to  satisfy  the  purpose  of  this  study; 

1)  Whether  the  Forest  Service  recommends  that  the  Highland  Scenic 
Highway  should  be  extended  as  a  parkway  to  U.S.  250  near  Barton 
Knob  as  authorized  by  Section  161  of  Public  Law  93-87.  The 
Congress  has  the  final  authority  to  decide  whether  to  extend 
the  Highway  as  authorized;  and, 

2)  Which  corridor  the  Forest  Service  would  prefer  if  the  Highway 
is  to  be  extended. 

Based  on  the  analysis  and  evaluation  of  the  alternatives  discussed  in 
this  draft,  the  Forest  Service  preferred  alternative  is  not  to  extend  the 
Highway  to  U.S.  250  as  a  parkway.  If  the  final  decision  is  made  to  extend 
the  Highway  as  authorized.  Location  Alternative  2  (Cheat  Mountain)  is 
preferred  over  the  other  build  alternatives. 


B.  RATIONALE  FOR  DECISIONS 

1.  Reasons  for  Preferring  the  No-Actlon  Alternative 

The  decision  not  to  support  the  extension  of  the  Highway  to  U.S.  250 
was  made  primarily  for  the  following  reasons. 

a.  The  estimated  costs  for  construction,  land  and  easement 
acquisition,  recreation  development,  and  reclamation 
exceed  the  anticipated  benefits. 

b.  Although  most  adverse  environmental  impacts  of  construction 
could  be  successfully  mitigated,  some  impacts,  particularly 
to  wildlife  habitat,  could  not  be  avoided. 

c.  Although  development  of  the  project  could  provide  some  environ¬ 
mental  benefits  through  land  use  control  and  reclamation,  it 
has  not  been  demonstrated  that  the  No-Action  Alternative  would 
necessarily  result  in  sufficiently  adverse  impacts  to  justify 
the  extension. 

In  making  this  decision,  it  is  recognized  that  extension  of  the 
Highway  could  provide  some  significant  public  benefits: 

a.  Increased  opportunity  for  the  driving  public  to  view 

outstanding  scenery  with  minimal  distractions  from  residential 
or  commercial  development. 
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b.  Expanded  opportunities  for  driving  for  pleasure  and 
viewing  outstanding  scenery  complementing  the  extensive 
and  varied  recreation  opportunities  and  facilities, 
particularly  in  Pocahontas  County. 

c.  Stimulation  to  local  and  regional  economies  in  the  short 
run  resulting  from  construction  employment  and  in  the 
long  run  from  added  tourism. 

d.  Long-term  environmental  protection  associated  with  public 
control  of  water  quality,  restrictions  on  development  of 
presently  undeveloped  areas,  and  reclamation  of  areas 
disturbed  by  surface  mining  in  past  years. 

However,  several  detrimental  aspects  of  the  proposed  extension 
support  a  recommendation  that  the  Highway  not  be  extended  as  proposed. 

a.  It  is  most  difficult  to  justify  the  expenditure  of  $55.8  to 
$61.3  million  for  construction  of  a  recreational  highway 
which  would  contribute  little  to  local  or  regional  transporta¬ 
tion  needs. 

b.  Construction  and  use  of  the  Highway  would  significantly  impact 
wildlife  habitat,  particularly  that  for  black  bear  and  wild 
turkey.  Impacts  to  black  bear  habitat,  particularly  in  the 
Upper  Shavers  Fork  watershed,  could  not  practically  be  mitigated. 

c.  The  benefits  of  spectacular  long-range  views  are  diminished 
by  frequent  conditions  of  poor  visibility  and  by  the  fact 
that  several  existing  development  in  the  area  offer  similar 
opportunities . 

d.  Although  most  risks  of  impacts  to  water  quality  can  be 
mitigated  through  road  design,  adequate  construction 
specifications,  and  stringent  supervision  and  enforcement, 
total  avoidance  of  significant  adverse  impacts  cannot  be 
guaranteed. 

e.  Construction  of  a  highway  for  the  primary  purpose  of  recreational 
driving  is  not  consistent  with  national  goals  to  reduce  oil 
consumption.  This  consideration  would  have  less  relevance  for 

a  road  that  also  satisfied  local  or  regional  transportation 
needs,  provided  significant  fuel  economy,  or  met  other  signifi¬ 
cant  local,  regional,  or  national  demands. 

In  making  this  decision,  the  following  assumptions  have  been  made 
concerning  the  consequences  of  the  No-Action  Alternative; 

a.  Present  trends  in  land  ownership  and  use  within  the  study 
area  will  continue  during  the  foreseeable  future;  Both 
deep  and  surface  mining  of  coal  under  applicable  stSte  and 
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federal  regulations  will  proceed  in  and  adjacent  to  the 
Shavers  Fork  Watershed  until  conunercial  reserves  are 
exhausted;  timber  harvest  will  proceed  on  private  land 
subject  to  voluntary  compliance  with.  Best  Management 
Practices;  corporately  owned  land  in  and  near  the  Shavers 
Fork  Watershed  will  remain  in  large  tracts,  but  many  of 
the  private  tracts  outside  that  area  will  be  subdivided 
and/or  developed  for  residential,  recreational,  or 
tourist  related  purposes  including  considerable  second 
home  development  and  development  of  the  Snowshoe  Resort 
complex  will  continue. 

b.  Habitat  for  turkey  and  black  bear  will  generally  be  maintained 
where  mining  and  timber  harvest  occur  intermittently,  but  will 
deteriorate  where  continual  human  activity  is  prevalent. 

c.  Some  adverse  impacts  to  water  quality  related  to  surface 
disturbance  by  mining  and  access  road  construction  will  continue 
to  occur.  However,  existing  environmental  controls  and  the 
completion  of  mining  and  transportation  system  will  result  in 

a  reduction  of  these  impacts. 

The  impacts  of  the  No-Actlon  Alternative  are  not  anticipated  to  be 
sufficiently  adverse  to  justify  the  considerable  expense  of  the  project.  In 
fact,  habitat  for  turkey  and  bear  would  be  better  under  the  No-Action 
Alternative  except  in  areas  of  occupancy- type  development,  and  some  additional 
commercial  activity  which  would  be  permitted  will  have  local  economic  benefits. 

Adoption  of  the  No-Action  Alternative  would  not  necessarily  preclude 
extension  of  the  Highland  Scenic  Highway  under  different  legislative  authoriza¬ 
tion.  Three  such  possibilities  have  been  identified  during  the  course  of  this 
study,  all  of  which  fail  to  meet  one  or  both  legislative  criteria  of  management 
for  passenger  cars  only  and  terminating  at  U.S.  250  near  Barton  Knob  as  required 
by  P.L.  93-87. 


These  possibilities  are: 

a.  Designating  U.S.  219  northward  to  some  undetermined  point 
as  a  part  of  the  Highland  Scenic  Highway. 

b.  Extending  the  Scenic  Highway  approximately  10-20  miles  to 
connect  to  U.S.  219  somewhere  between  Linwood  and  the 
headwaters  of  the  Tygart  Valley  River. 

c.  Extending  the  Scenic  Highway  approximately  17  miles  to 
connect  to  state  routes  in  the  vicinity  of  Cass. 

Detailed  consideration  of  these  possible  routes  is  beyond  the  scope 
of  this  study  due  to  the  use  and  destination  limitations  of  P.L.  93-87.  How¬ 
ever,  certain  advantages  and  disadvantages  of  each  have  been  identified  in 
a  preliminary  manner  and  are  summarized  on  page  VII’-5.  A  separate  study 
would  be  needed  to  determine  the  feasibility  and  desirability  of  these  possible 
routes.  Appropriate  changes  in  legislation  would  be  necessary  before  any 
decision  to  designate  or  construct  one  of  these  routes  could  be  implemented. 
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2. 


Reasons  for  Preferring  Alternative  2^  If  Built 


The  Cheat  Mountain  Alternative  is  the  preferred  location  if  the 
Highway  is  extended  because  it  represents  the  best  compromise  of  costs, 
benefits,  and  adverse  impacts  of  the  four  build  alternatives. 

Alternatives  3  and  4  (The  Back  Allegheny  and  Shavers  Fork  Alterna¬ 
tives)  were  rejected  for  the  reasons  stated  in  Section  VI.  It  should  be 
noted  that  Alternative  3  is  rated  as  the  most  desirable  location  in  terms 
of  suitability  for  a  scenic  highway  and  it  has  the  second  lowest  construction 
costs  (although  higher  acquisition  costs  more  than  offset  this).  The 
principal  reasons  for  rejecting  this  alternative  are  the  serious  adverse 
impacts  on  the  National  Radio  Astronomy  Observatory  and  on  the  operation 
of  the  Cass  Scenic  Railroad. 

Alternatives  1  and  2  rank  very  closely  in  most  respects  as 
discussed  in  Section  VI.  Alternative  2  is  preferred  primarily  because 
of  its  lower  costs,  significantly  better  engineering  feasibility  (by 
avoiding  the  Thorny  Flat  area) ,  and  because  it  would  cause  less  adverse 
impact  on  bear  habitat  and  would  avoid  potential  for  significant  water 
quality  impacts  in  the  headwaters  of  Shavers  Fork.  This  alternative 
would  also  permit  the  best  opportunities  for  stage  construction  by 
connecting  to  State  Route  9  near  U.S.  219  at  Linwood,  whereas  Alternative 
1  would  intersect  narrow  graveled  portions  of  Routes  9  and  1/3  about  13 
miles  from  U.S.  219. 

In  identifying  this  preference,  several  drawbacks  to  Alternative  2 
have  been  recognized.  It  is  considered  to  be  somewhat  less  suitable  for  a 
scenic  highway,  crosses  through  slightly  more  area  of  erosive  soils  and 
significantly  more  landslide-prone  areas,  and  it  could  affect  more  limestone 
areas  which  would  Increase  the  risk  of  groundwater  impacts.  Development 
near  the  proposed  location  between  the  headwaters  of  Big  Spring  Fork  and 
Mace  Knob  would  detract  from  the  scenic  quality  and  the  Highway  itself 
would  create  visual  impacts  on  the  view  from  private  property  and  U.S.  219 
near  Linwood.  Special  attention  would  be  necessary  in  design  and  con¬ 
struction  to  minimize  the  impacts  of  the  highway  in  these  areas. 
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POSSIBLE  EXTENSIONS  OUTSIDE  EXISTING  AUTHORIZATIONS 
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CONSULTATION 
WITH  OTHERS 


SECTION 

VIII 


0 


VIII.  CONSULTATION 


Consistent  with  NEPA  process,  U.S.  Forest  Service  rules  and  regulations, 
and  sound  engineering  and  planning  practice, many  opportunities  have  been 
presented  to  involve  the  public,  as  well  as  other  public  and  private  agencies 
and  concerns  in  the  study  and  environmental  analysis  of  the  extension  of  the 
Highland  Scenic  Highway.  Working  Paper  No.  1^^ outlined  the  procedures  and 
methodology  for  involving  these  individuals  and  groups  in  the  study.  The 
following  procedures  were  utilized  to  involve  the  public. 

1.  Early  coordination  letters  were  sent  to  potentially  interested  agencies, 
individuals  and  organizations  during  the  middle  of  October,  1979. 

2.  A  formal  notice  of  intent  to  undertake  the  study  was  published 
in  the  December  20,  1979,  Federal  Register. 

3.  Three  newletters  were  developed  and  widely  distributed  in  December 
of  1979,  August  of  1980  and  January,  1981. 

4.  Two  public  information  meetings  were  held  on  January  2  and  3,  1980> 
in  Mill  Creek  and  Marlinton,  respectively. 

5.  A  local  public  participation  coordinator.  Dr.  James  Van  Gundy, 

Chairman  of  the  Department  of  Environmental  Science  at  Davis 
and  Elkins  College,  was  added  to  the  study  team  in  February 

of  1980. 

6.  Two  Public  Participation  Working  Groups  were  organized  by  Dr.  Van 
Gundy  and  met  a  number  of  times  in  1980  and  1981  to  review 

the  study's  progress, 

7.  Media  coverage,  particularly  through  local  newspapers,  has 
occurred  throughout  the  study. 

8.  Many  individuals  and  agencies  were  afforded  the  opportunity  to 
comment  on  the  various  aspects  of  the  study  through  the  ongoing 
consultation  process  between  the  study  team  and  those  from  which 
information  and  data  were  being  sought. 

Those  agencies,  groups  and  organizations  consulted  during  the  Highland 
Scenic  Highway  Study  include: 

U.S,  Department  of  Interior 

Bureau  of  Land  Management 

Heritage  Conservation  and  Recreation  Service  -  Northeast  Region 
Fish  and  Wildlife  Service  -  Northeast  Region 
Office  of  Surface  Mining  -  Washington  D.C. 

Office  of  Surface  Mining  -  Region  1 
National  Park  Service  -  Regional  Office 
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U.S.  Department  of  Agriculture 

Soil  Conservation  Service  -  State  Conservationist 
Forest  Service  -  Regional  Office 
Forest  Service  -  Monongahela  National  Forest 
Environmental  Protection  Agency  -  Regional  Administrator 
U.S.  Army  Corps  of  Engineers 
U.S.  Department  of  Transportation 

Federal  Highway  Administration  -  Region  15 
U.S.  Congress 

Senate:  Robert  C.  Byrd  &  Jennings  Randolph 
House  of  Representatives:  Harley  0.  Staggers 
Appalachian  Regional  Commission 
Ohio  River  Basin  Commission 

Ohio  River  Valley  Water  Sanitation  Commission 
National  Wildlife  Federation 
West  Virginia  Wildlife  Federation 
The  Wildlife  Society,  Inc. 

The  National  Audubon  Society 

The  Ruffed  Grouse  Society 

The  National  Wild  Turkey  Federation 

The  Wild  Turkey  Federation  -  Mid  Ohio  Valley 

Sierra  Club  -  Potomac  Chapter 

West  Virignia  State  Historic  Preservation  Officer 
West  Virginia  Department  of  Culture  and  History 
West  Virginia  Department  of  Natural  Resources 
Cass  Scenic  Railroad 
Division  of  Parks  and  Recreation 
Water  Resources  Division 
Director's  Office 
Division  of  Wildlife  Resources 
Heritage  Trust 
Edray  Fish  Hatchery 
West  Virginia  Department  of  Highways 

Governor ' s  Office  of  Economic  and  Community  Development 
Director  of  Planning 
Director,  Travel  Development  Division 
West  Virginia  Air  Pollution  Control  Commission 
Region  4  Economic  &  Development  Council 
Region  7  Economic  &  Development  Council 
League  of  Women  Voters 
Geological  &  Economic  Survey 
West  Virginia  Bear  Hunters  Association 
West  Virginia  Gardens  Clubs,  Inc. 

West  Virginia  Snowshoe  Hare  Association 
Izaak  Walton  League  of  America  -  West  Virginia  Division 
Izaak  Walton  League  of  America  -  Mountaineer  Chapter 
Izaak  Walton  League  of  America  -  Cherry  River  Chapter 
West  Virginia  Forests,  Inc. 

West  Virginia  Scenic  Trails  Association 

West  Virginia  Co'al  Association 

Trout  Unlimited  -  West  Virginia  Council 
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Trout  Unlimited  -  Mountaineer  Chapter 
Trout  Unlimited  -  Kanawha  Valley  Chapter 
Nature  Conservancy 

National  Radio  Astronomy  Observatory 
The  Highlands  Conservancy 
Potomac  Appalachian  Trail  Club 
Potomac  Highland  Travel  Council 
New  River  Travel  Council 
Brooks  Bird  Club 
Chessie  System 
State  Legislature 

Delegate:  Joseph  E.  Martin,  III 

Senate:  Spears  &  Carl  E.  Gainer 

Pocahontas  County 

Planning  Commission 
Commissioners  Office 
Citizens  Committee 
Farm  Bureau 
Randolph  County 

Planning  Commission 
Commissioners  Office 
Town  of  Marlinton 
Town  of  Durbin 
City  of  St,  Albans 
Marlinton  Chamber  of  Commerce 
Richwood  Chamber  of  Commerce 
Snowshoe  Company 
Mower  Lumber  Company 
Myles  Lumber  Company 
Interstate  Lumber  Co. 

Beckwith  Lumber  Co, 

R.S,  Burruss  Lumber  Co, 

Marlinton  Motor  Inn 
El  Poca  Motel 
The  Hermitage 
Mountain  Top  Fuel  Co. 

Newera  Resources,  Inc. 

Fassifern  Farms,  Inc. 

Private  property  owners  and  individuals 
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List  of  Agencies,  Organizations,  and  Persons  to  Whom  Copies  of  the 
Draft  Environmental  In^jact  Statement  are  Being  Sent 


U.  S.  Department  of  Agriculture 
Soil  Conservation  Service,  US DA 

Forest  Service,  USDA  -  Northeast  Forest  Experiment  Station 
Forest  Service,  USDA  -  Northeast  Area  (State  and  Private  Forestry) 

U.  S.  Environmental  Protection  Agency 

U.  S.  Environmental  Protection  Agency  -  Region  III 

U.  S.  Department  of  Transportation 

Federal  Highway  Administration  -  Region  15 

Federal  Highway  Administration  -  West  Virginia  Division 

U.  S.  Department  of  Energy 

U.  S.  Department  of  Interior 

Office  of  Surface  Mining,  USDI  -  Region  I 

Fish  and  Wildlife  Service,  USDI  -  Region  5 

U.  S.  Array  Corps  of  Engineers  -  Pittsburgh  District 

U.  S.  Army  Corps  of  Engineers  -  Huntington  District 

Ohio  River  Basin  Commission 

Appalachian  Regional  Commission 

National  Radio  Astronomy  Observatory 

State  Clearinghouse  (Governor's  Office  of  Economic  and  Community  Development) 

West  Virginia  Department  of  Natural  Resources 

West  Virginia  Department  of  Highways 

West  Virginia  Geological  and  Economic  Survey 

West  Virginia  University 

Region  IV  -  Planning  and  Development  Council 

Region  VII  -  Planning  and  Development  Council 

Pocahontas  County  Commission 

Randolph  County  Commission 

Nicholas  County  Commission 

City  of  Marlinton 

City  of  Durbin 

City  of  Elkins 

City  of  Richwood 

Marlinton  Chamber  of  Commerce 

Elkins  Chamber  of  Commerce 

Richwood  Area  Chamber  of  Commerce 

Pocahontas  County  Citizens  Committee 

Potomac  Highland  Travel  Council 

New  River  Travel  Council 

Izaak  Walton  League  of  America  -  West  Virginia  Coimcil 

Izaak  Walton  League  of  America  -  Mountaineer  Chapter 

Izaak  Walton  League  of  America  -  Cherry  River  Chapter 

Sierra  Club  -  West  Virginia  Chapter 

West  Virginia  University  SPIRG 

Trout  Unlimited  -  West  Virginia  Council 
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Trout  Unlimited  -  Kanawha  Valley  Chapter 
West  Virginia  Coal  Association 

National  Audubon  Society  -  West  Virginia  Chapter 
The  Nature  Conservancy 

Wild  Turkey  Federation  -  West  Virginia  Chapter 
West  Virginia  Wildlife  Federation 
West  Virginia  Forests,  Inc. 

League  of  Women  Voters 
West  Virginia  Highlands  Conservancy 
West  Virginia  Bear  Hunters  Association 
Potomac  Appalachian  Trail  Club 
Mower  Lumber  Company 
Snowshoe  Resort,  Inc. 

Fassifem  Farms 
CSX 

>fyles  Lumber  Company 
Beckwith  Lumber  Co. 

New  Era  Resources,  Inc. 

Mountain  Top  Fuel  Company 

Davis  and  Elkins  College  -  Department  of  Environmental  Science 

Davis  and  Elkins  College  Library 

West  Virginia  University  Library 

Elkins-Randolph  County  Library 

Richwood  Library 

Honorable  Jennings  Randolph 

Honorable  Robert  C.  Byrd 

Honorable  Cleve  Benedict 

Honorable  Mick  Staton 

Honorable  Jae  Spears 

Honorable  Carl  E.  Gainer 

Delegate  Charlie  Jordan 

Delegate  Joseph  E.  Martin,  II 

Delegate  Robert  E.  Goff 

Delegate  Larry  A.  Tucker 

George  McLaughlin 

Charleston  Gazette 

Charleston  Daily  Mail 

Pocahontas  Times 

Elkins  Intermountain 

Morgantown  Dominion-Post 

Beckley  Post- Herald 

Nicholas  County  Newsleader 

Pocahontas  Communications  Coop 

WWVU-TV 
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Responses  to  Comments  on  the  Draft  E.I.S. 


The  following  agencies,  organizations,  and  persons  commented  on  the 
Draft  EIS.  Copies  of  their  letters  and  responses  to  comments  are  included 
on  the  following  pages. 


Date  of  Reply 


Jeannette  Fitzwilliams 

October 

15, 

1981 

George  McLaughlin 

October 

15, 

1981 

Trout  Unlimited,  National  Director 

October 

16, 

1981 

Woodlands  Institute 

October 

16, 

1981 

West  Virginia  Department  of 

Culture  and  History 

October 

16, 

1981 

U.S.  Forest  Service,  Northeast  Forest 

Experiment  Station 

October 

20, 

1981 

West  Virginia  Department  of 

Highways 

October 

22, 

1981 

Dave  Sharp 

October 

25, 

1981 

University  of  Virginia,  Department 
of  Environmental  Sciences 

October 

29, 

1981 

Jeannette  Fitzwilliams 

November 

8, 

1981 

F.  Henry  Sipe 

November 

18, 

1981 

U.S.  Department  of  Commerce 

November 

18, 

1981 

U.S.  Environmental  Protection  Agency, 

Region  III 

November 

24, 

1981 

U.S.  Department  of  Transportation, 

Office  of  Environment 

November 

25, 

1981 

Wild  Turkey  Federation,  Mid-Ohio 

Valley  Chapter 

No-; 

Date 

West  Virginia  Snowshoe  Hare 

Association,  Inc. 

December 

3, 

1981 
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Date  of  Reply 


Flexible  Pavements  Council  of 

West  Virginia 

December 

3, 

1981 

John  W.  Shiley 

December 

9, 

1981 

U.S,  Soil  Conservation  Service,  West 

Virginia  State  Conservationist 

December 

23, 

1981 

Trout  Unlimited,  West  Virginia 

Council 

December 

29, 

1981 

U.S,  Army  Corps  of  Engineers, 

Pittsburgh  District 

December 

31, 

1981 

Sierra  Club,  West  Virginia  Chapter 

January 

3, 

1982 

U.S.  Army  Corp  of  Engineers, 

Huntington  District 

January 

5, 

1982 

National  Audubon  Society, 

Mid-Atlantic  Region 

January 

5, 

1982 

Salem  College,  Department  of 

Natural  Science 

January 

13, 

1982 

West  Virginia  Highlands  Conservancy, 

Scenic  Areas  Committee 

January 

13, 

1982 

Bardwell  E.  Montgomery 

January 

15, 

1982 

U.S,  Department  of  the  Interior 

January 

25, 

1982 

West  Virginia  Department  of 

Natural  Resources 

January 

26, 

1982 

VIII-8 


1 

d 

o 

(U 

(U 

o 

B 

d 

4J 

•H 

43 

rH 

(U 

+J 

CCJ 

40 

1 — 1 

4J 

I-H 

CO 

nd 

d 

•H 

4-> 

iH 

<u 

IS 

•H 

d 

CO 

e 

o 

0) 

•H 

CJ 

!-l 

CO 

i-H 

o^ 

a. 

1 

cn 

JS 

t— 1 

<u 

o\ 

o 

CM 

43 

•H 

4-t 

• 

d 

+J 

4-J 

• 

d 

<3 

04 

A 

o 

c 

fuj 

40 

o 

• 

CCJ 

•H 

• 

CO 

43 

4-) 

cn 

d 

40 

cc5 

• 

•H 

iH 

d) 

d 

CO 

d 

o 

•H 

40 

•H 

00 

TJ 

CO 

40 

d 

CU 

CO 

iH 

CO 

d 

O 

•H 

•H 

V4 

•H 

iH 

00 

> 

d 

Td 

d 

(U 

40 

d 

M 

•H 

d 

•H 

•  • 

d 

4J 

>4-1 

o 

cO 

CO 

CO 

O 

4J 

hJ 

•H 

•H 

d 

d 

o 

X 

•H 

<u 

a 

(U 

A 

CO 

• 

CO 

CO 

'd 

•H 

Td 

c 

(U 

cw 

(U 

d 

d 

o 

6£ 

H 

> 

M 

d 

CO 

a. 

H 

•H 

d 

V4 

•H 

CO 

o 

4-J 

Td 

d 

> 

0) 

CU 

• 

cc3 

•H 

43 

d 

oi 

o 

rH 

d 

CO 

40 

VIII-9 


Response  to; 

Trout  Unlimited,  National  Director 
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Trout  Unlimited,  National  Director  (cont’d) 


CO 

3 

o 

X 

J3 

4-1 

3 

ccJ 

4-1 

3 

33 

U 

60 

TJ 

(U 

4-1 

3 

o 

'd 

3 

c3 

JO 

O 

3 

X 

14 

X 

3 

O 

3 

-3 

3 

O 

3 

4-1 

X 

It 

3 

1 

3 

3 

O 

3 

• 

o 

O 

3 

l-l 

O 

o 

3 

X 

3 

(30 

3 

•H 

•H 

3 

a. 

4J 

U 

3 

a 

3 

c 

3 

3 

It 

4J 

o 

3 

3 

X 

•H 

3 

3 

3 

i-H 

u 

X 

60 

3 

3 

3 

4J 

O 

3 

4-1 

3 

&I 

3 

3 

3 

O 

CO 

+J 

•H 

4J 

3 

O 

*H 

3 

X 

J-l 

3 

3 

•H 

3 

3 

X 

X 

3 

3 

U 

•iH 

X 

§ 

3 

•H 

3 

3 

0) 

l-l 

4J 

•H 

3 

X 

O 

X 

3 

3 

3 

3 

rH 

X 

3 

3 

A 

j: 

J3 

3 

Q 

rH 

<5 

U 

4J 

4-1 

> 

3 

X 

• 

C4 

3 

• 

O 

•H 

• 

X 

3 

> 

X 

> 

3 

It 

3 

4-1 

> 

3 

3 

X 

h-l 

•r-J 

o 

3 

3 

H 

X 

3 

3 

O 

4-1 

3 

3 

i-H 

O 

O 

3 

C 

3 

l4 

3 

3 

3 

X 

X 

X 

O 

&. 

3 

3 

O 

O 

3 

4-i 

X 

•H 

3 

3 

4J 

•H 

3 

a 

O 

3 

4J 

nd 

> 

I— 1 

3 

X 

3 

O 

3 

•H 

3 

o 

t-H 

CO 

X 

o 

0) 

•H 

4J 

3 

3 

3 

3 

X 

X 

CO 

>4-1 

3 

4-1 

CO 

[5 

3 

•4 

3 

X 

•H 

3 

j: 

O 

X 

O 

3 

3 

3 

fl 

U 

60 

3 

3 

60 

•H 

O 

X 

X 

•H 

3 

3 

•H 

•o 

•H 

•H 

4J 

•H 

3 

a 

4.1 

S! 

O 

X 

3 

4-1 

X 

X 

TS 

3 

rH 

X 

3 

X 

3 

o 

(U 

3 

O 

Oi 

3 

O 

!-i 

X 

3 

CO 

3 

•H 

3 

•H 

a 

X 

e 

X 

CO 

X 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4J 

3 

3 

X 

3 

3 

It 

3 

3 

o 

O 

4J 

O 

O 

3 

3 

> 

CO 

>W 

33 

CO 

3 

CO 

X 

H 

3 

X 

•H 

o 

3 

X 

• 

•H 

3 

3 

TJ 

S-i 

33 

3 

X 

X 

X 

3 

X 

X 

3 

3 

3 

•H 

3 

3 

• 

3 

CO 

Ta 

33 

3 

f-H 

•H 

3 

3 

O 

iH 

3 

X 

<3 

•H 

•H 

rH 

X 

4H 

<3 

r-| 

•H 

3 

O 

3 

M 

3 

JZ 

3 

•H 

X 

3 

> 

X 

X 

■U 

3 

60 

4.J 

X 

60 

3 

3 

O 

e 

• 

3 

O 

•H 

3 

Q 

• 

•iH 

O 

V4 

X 

X 

tH 

O 

O 

33 

3 

5 

CM 

X 

3 

X 

X 

X 

^  I/'  >>x:  O 


f-  C 
<D  f- 
>  4-* 


.  (T 
>  C  *C 
•  o  *-  <c 


ci<DO'Tsa>C)-ji- 


IT3  £  •«- 

o  -M  "a 


2  ^ 
c;  c 
c  ^ 

O  3  • 


4J  O 
Irt  C 

a  »- 


o  CJ 

X  ^  c 
C  •—  3 
c:  < 


C  -M 
O  ro 
^  JZ  • 
C  4-J 

C  O 
ct  4J  ^ 

^  a  c 


*—  U  CJ 
(TJ  <D  f 

CJ  c  4-» 
i-  c 


?  J3 

•<-  o  ^ 

t/'  a  sL  c  c  •< 

3  E  o  -c  u 

£  c 

>S  4->  O 

rtj  U  fo 

3  O  c  c  ^  I 

J=  01  O!  3 


O)  O  r—  I— 


•  V) 

C'  o  +> 

C  {/)  ^. 

•r-  r-  c 

C-  «4.  •»“  » 

•O  c  u  . 

C  <V  o 

jTJ  r-  .  r- 

U  ^ 
^  O  (U  0I  ^ 
C"  ♦-»  -a^  •<-  0; 

ro  in  C 

3  C-  C  >0  ‘f- 

C  O  E 


OJ 

■M  C  *4- 

C  <0 
C  s  o 

•— •  3 
n 

JZ  ♦.» 

3  f— 

>  X5  C 


"O.  -M 

U  <9  f 
JZ  C* 

O  3 
C  >  p 
O  r-  U 
^  J3  ^ 

• 

O  ^  >- 
JZ  C  tt  .-fl 
■M  U  lU  3 


Kjz  «r 
>  4-> 

:  X3 

:  5  c 


c.  -t-  c  ^ 


u  M-  -a 


:  “  e, 


c  c  u  C*J 


4-»  4->  4-> 
m  <3 

?3  a  •*-> 
C  3  i/' 


in  O 
•j-  m  . 
s-  C4 


3  •♦-»  r- 
to  in  "a- 
O'  cj 


P  C  T- 
1*0  0 
-r-  ^ 


J  •*“  0  0  1-0 


0*0  0 
•r-  na  c;  • 

O  O  r 
■  1-  u 


:  >,o 

»  -3  *— 
fZ  CSJ 


nj  Cl  c  a> 


oa  O  ^  >  in  o  > 


t.  r-  o 
o  n 

1.  •<-  u 

1+-  C  3 
m 

O  C' 
to  i.  o 


O  3  -f-  C1  O  >  -M 


in  in  r— 

•»-  o  •*-  > 

>>'o  ^  r 
<0  •»«  >. 
3  JZ 
JZ  <y  > 
o  >  xt 

cr 

JZ  <*-  •»- 

o  ^ 

in 

O  in 
-C  c.*«- 
•o  >.jr 


m  ^  O 
m  p-  t; 

c  -r-  c 

o  3  r. 
u 

>  o 

O  XT 
4-*  3  •*-> 

o  o  x: 

X  C  Ol4- 

4_»  o 

o  zr 

tS-  4J 

o  o  c 
3  •»“  o 
c  E 
o  -M  oi  c 

X  ro  O  O 
3  ^  to  1- 

4^  ‘t- 

m  -o  > 
O:  in  c  c 


O  ITJ  1.  X  p- 


ra  c  c  z: 


o  i.  in  X  c 


cv  c  *— 


i.  • 
p—  in 

/D  ^ 


s”  o 

O  <4- 


o  mm 
rz  *o  C  m 

O  fO  o 


<o  o  • 


V.  -P-  O 


OJ 

I+J>0* 
:  O  Itj  X  . 
'  C  X  4J  • 


>.  o 

m  c  4J 
E  "3 


m  m 
o  a 

1-  4J 


O  4-»  »—  U-  o 


0)  1-4  X  m 


3  o  X 
O  4->  4J 

CC  'P- 

o  3 
C  P~ 

'O  ^  o 
X  c 

♦J  >  -p- 

m  «-> 
o  c  o 
•r-  O  O 
C  4->  C 
O  -fj  3 
0  3  0 
m  X  O 


<f-  c  *J  a  4-* 
o  c  X 

•  •!-  U  4J  (4- 

>,  m  4J  (u  o 
ns  <^3  rt3  O.ZJ 

3  o  4-»  c  f-  c 

U  -r*  O 

>i  TO  >  O  1. 

c  3  -Z  l»-  4-» 

IQ  -O 


: 't-  o 

OI 

^T3  «4- 
to  f-  O  <4- 


■f-  -p-  ns  rt3  4J 

3  m 

•p-  E  1-  O 
E  'O  O  1. 
o  o 

a.>— •  4J  u. 


.3  X  4->  «a  3 


o  o  o  c 

C.  1-  .3  O 

o  O  +4  -p- 


<N 


VIII-11 


4J 

O 

3 

4J 

Td 

3 

3 

r— 1 

35 

O 

Td 

3 

4J 

U 

i-H 

3 

0 

o 

3 

Td 

CH 

4J 

OT 

3 

t3 

0 

CO 

3 

O 

3 

3 

*H 

4-t 

•H 

4-1 

>> 

35 

3 

■u 

0^ 

•H 

3 

O 

3 

33 

W 

3 

Td 

j3 

Z 

3 

C 

3 

V4 

3 

m 

cc3 

O 

3 

3 

•H 

0 

O 

35 

35 

CU 

Pn 

4-) 

0 

3 

m 

4-1 

0 

3 

C4-( 

3 

•H 

m 

•H 

4J 

O 

O 

•H 

4J 

r— 1 

T3 

35 

3 

3 

4-t 

Td 

3 

3 

C3 

o 

3 

3 

M 

3 

•H 

•H 

4J 

M-l 

3 

m 

35 

3 

o 

4J 

4J 

3 

H 

3 

M 

3 

3 

0 

4-1 

•H 

3 

3 

3 

3 

Q 

r-H 

• 

3 

00 

(O4 

33 

3 

S 

O 

3 

'd' 

35 

■u 

•H 

•H 

3 

1 

4J 

!-l 

t-l 

3 

•H 

M 

0 

3 

O 

33 

h-l 

>.  m 

a 

•U 

0 

33  3 

3 

OT 

3 

4J 

3 

> 

Q 

•H 

3 

M 

00 

"3  *3 

35 

•H 

3 

3  4J 

3 

33 

35 

Oi 

4-)  3 

•  • 

•H 

ra 

3 

3  3 

o 

3 

« 

N 

<4-1 

3 

3  >-4 

4-1 

•H 

3 

•H 

0 

0 

a,  3 

6£ 

u 

3 

B  4J 

OJ 

00 

•H  t— 1 

CO 

•3 

3 

O 

3 

CN 

3 

C3 

> 

35 

3 

•U 

3 

o 

E-i 

3 

W 

3 

33  Td 

D. 

4-J 

!-i 

•H 

r-1 

1— 1 

CO 

M 

00 

33 

+J  -H 

OJ 

3 

• 

M 

3 

3 

0  3 

ai 

S 

tH 

•H 

35 

H 

3  33 

VIII-12 


T3 

cd 

0) 

!-l 

3 

4-1 

3 

O 

u-i 

o 


!-i 

nJ 

a 

3 


Q 

tj 

3 

•U 

•  •  'H 

3 

O  3 

o 

4J  -H 

u 

bC 

(U  !-i 

CO  -H 

3  > 

P4 

O 

o 

a  4-1 

■u 

CO  CO 

CO 

OJ  dJ 

•r) 

Pi  IS 

3S 

>, 

u 

rt 

m 

w 

<u 

o 

QJ 

3 

3 

CO 

3 

O 

&. 

CO 

3 

>-i 

O 

z 


VIII-13 


CJ^ 

0) 

CN 

3  3 

0) 

(U 

43  43 

0)  0 

IS 

43 

44  4J 

44  44 

44 

3  >4 

M 

•4-1  44 

Q  0 

OJ 

u 

0  3 

Pi  a. 

E 

0 

43 

3 

•H 

•4-1 

00  44 

•  >4 

H 

3 

CO 

•H  3 

0  CO 

w 

3 

TO  44 

33  -H 

ca 

3 

M  3 

43 

4-t 

•H  3 

00  44 

c 

3  00 

3 

0 

40  PO 

•H  144 

4:; 

00 

3 

44  0 

ca 

o^ 

3  3 

3 

0 

rH 

43 

•H  <3 

0 

44  cx 

X  • 

3 

3  > 

^  e 

M 

0) 

u 

3 

Ss 

4:: 

3 

3  3 

0  3 

44 

3 

•H  43 

rH  0 

!4 

3  E-i 

1 — 1  ’H 

M-l 

43 

00 

0  44 

0 

3 

3 

•44  CJ 

pti 

• 

3 

44 

3  >,  TO  c/a 

3 

TJ 

3  3 

rH 

0 

3 

0  > 

3  3 

3 

3  43 

0  -H 

CO 

3  00 

43 

M 

>^ 

3  -H 

3  TO 

3 

)-i  33 

3 

•H 

3 

3 

a 

3 

3  3 

3  3 

a, 

3 

44  .H 

15  3 

•H 

3 

3  3 

43  3 

•  • 

rH 

•“5 

44  0) 

00  3 

o 

0 

3  0 

•H  “H 

•U 

0. 

3 

CO 

43  TO 

0) 

•H 

44 

<u 

cd 

CO 

!-4  TO 

TO  3 

m 

4:; 

0) 

T3 

3  3 

3  -H 

C 

cn 

43 

3 

a,  3 

3 

o 

H 

44 

rH 

0  43 

a 

OJ 

3 

44  43 

a,  0 

cn 

> 

•H 

3  00 

0  "H 

01 

0! 

• 

!4 

0  *3 

U  43 

ai 

Q 

rH 

Oi 

e  33 

P-  3 

X 

0 

p 

0 

•H  p 

TJ 

4H  0 

5  C 

■13 

C 

0 

X4 

'3  C 

CJ 

t.op 

n  0 

rH  ) 

W 

CJ.p 

c  Ti 

C  -P 

3  '• 

P 

0  0 

0 

r  0 

-P  • 

0 

0  (£4 

rH  0, 

0  .,-1  0 

5  £4 

'd 

C  >i 

0 

0 

0  n 

•H  £4  .-J 

c 

^  -P 

£4 

• 

c 

•H 

3  -5 

0 

Pi 

0  r 

0 

>0 

>> 

•s 

0  0  43 

r<  U 

• 

3 

•p 

0 

•r^  P 

0  0 

rH  43  —1 

”5  X 

0 

0 

0 

0  T-t 

0  X 

CM  r-t 

• ' 

45 

(  -5 

M  0 

X 

£4  rH 

•* 

0 

<■ 

C 

C3 

0 

to 

0  •H 

•H 

0  5  0 

43  •  - 

0 

-p  CO 

0 

<■14  rO 

Eh  £4 

P  0 

C  3 

■i-.' 

P 

• 

C  rj 

0 

I.'  t 

0 

0 

3  Ch  0 

0  •  H 

0 

c 

0  43 

£4 

C  X 

0  'O 

0  0 

'O  > 

0 

0 

0 

x:  c 

3 

0 

0  0 

0  •H 

£4  t>5  0 

•r  !  0 

P 

•H 

cU  0 

0 

•H 

£4 

p  0 

£- 

0  0 

M 

0  x: 

0 

c 

0  C£  -4 

c  c 

0  C  43 

0  1-1 

c 

0  C3 

0 

0 

0 

0  0 

rH  >  X 

£4 

0 

0 

^4  CJ 

£4  . 

0 

CO* 

.3  0 

0 

x: 

j  a 

0 

f-O 

0  X  43 

0 

rH  5  ‘H 

H  3 

1 5 

R 

c 

ro  P  C 

0  0 

iH  0  G 

0  '  ' 

•H 

0) 

•H 

rt  rH 

0 

C  0 

0  0 

0  CH 

0  -n 

X 

<U. 

C  £4 

X 

0  r©  X 

■  4  0 

f.  'O 

0 

40 

>» 

0  0 

3  C3 

p 

A.  c  n- 

0 

Cl  0  C 

r— 1  •> 

0 

d 

vl  5  S' 

P  0 

000 

0  rH 

O.X  cJ 

CO 

0 

1 

‘o  6)  § 

& 

OJ  P 

rt  0 

Ch 

•0  rH 

H 

05 

i>j  0 

c  © 

0 

0  0 

P 

■^5  TJ 

X  -H 

t'-j 

'O 

to 

Q.'h 

c 

rH  P  0 

X 

J  ^ 

0 

0 

c 

030 

0  • 

0  0.  0 

0  rH 

rj 

'  “• 

0  c 

c 

0 

lA  P  44 

P  P 

C.1  0  C| 

X  ■* 

r-  0 

m  c 

•H 

1  3  -H 

•rl 

0  0 

■■y 

0 

0 

0  X3 

£h  3 

0 

1  CH  x: 

0 

rH  «  0 

'O  0 

•|3 

R 

•H 

0 

c 

C  D 

£4  c 

0  0 

rH  -'5 

0 

♦H  1 

c 

TD 

C  0 

0 

0  0 

©  0 

c 

3 

0 

-M 

0 

T3  C 

0  'O 

p 

•H  X  £4 

4.5  • 

4.5  •  0 

0  rH  rH 

c 

X 

p  p  © 

P  0  0 

0  0  CJ 

5  0 

W 

^  ^  1 

•0 

0 

Xi  3 

0 

0  P 

0  P  £4 

X  P  0 

> 

0 

Q 

0 

0  Oh 

3  43  01 

rH  C  0 

43  .H 

r. 

0 

0  L, 

J3 

0 

p  3  C 

0  p 

fri  P 

•H  £4 

XI 

0 

-  c3 

0  t.O 

X 

♦IH  0  0 

f-i  r  0 

•a  0  c 

•  ' 

'vJ 

13 

a 

0 

0  r 

43 

w  X  G 

0  a 

0  c  0 

•0 

c 

%  *H 

0 

0 

000 

0  n 

Cl 

0 

*• , 

0 

•W  0 

X3 

0 

0  0 

000 

£4X0 

5 

P 

0 

ii 

G  5 

c  c 

p 

c  0 

i-n  0 

0 

'XJ 

<v 

.H  0 

.H  '-n 

c  X  0 

XJ  0  A, 

0  .) 

0  X] 

R 

rH 

•Vh 

Ch  0 

c*. 

TJ 

rH  p  c 

•rt  P  X 

0  C 

3  ^1 

c> 

0 

0 

r* 

'O  0 

0 

0  tc}  -4 

'■L  rH  p 

0  0) 

0 

0 

>» 

0 

0 

0  -H  G 

Q  0  X 

.n  r, 

n 

r.  1 

c  vO 

s 

4.3  43 

0 

0  rH  0 

•H  3 

C  ,  0  45 

—• 

0 

0  f'J 

0  0 

0. 

tr*  0  0 

rH  0  rH 

0  > 

0  0 

0 

t>5 

'in  rH 

0  r. 

fj. 

0  0 

0  0 

£4  'H  rH 

0 

45  ••> 

J  J 

V 

G 

ro 

•  > 

0 

£4 

0 

0  £4  X 

£4  X 

V..  >  0  0 

0 

0  r*' 

0 

■0 

O' 

aco  • 

'O 

0  c 

X 

1-0  0  0 

> 

0 

0  3 

.0 

A  ^ 

p  1 

© 

40  .H 

>» 

p  ©  ru 

c  43 

0  0  0 

0 

£4  c. 

'1 

c 

'A 

P  43 

c 

X  0 

•  '  0 

•H  C  £4 

t  ■> 

0 

0 

0  1 

Ci  rH 

^  -o 

'0 

ir»  0 

0X0 

X  0  13 

0 

'  5 

0  1 

lA 

.. 

0  0 

c 

c 

C  0  £4 

0  X)  Q. 

45 

CJ 

CJ  iH 

A- 

0  1 

CM 

•J  «  ^ 

Cl  £4 

0  0 

0 

•H  43 

rH  © 

>»43 

1 1 

XI  0 

A  ' 

0 

Ao 

^  1 

r:  0 

£4 

0  0 

0 

£4 

£4  T5 

0  C.H  £. 

•>  c,  X 

rH 

d 

rH 

^  I 

a  1 

r, 

rt  n  • 

Q.  P 

4-5 

0  0  0 

r.  0 

>>  0  U 

>I 

0 

0) 

■  Wl 

0 

C 

0 

0 

73  >  0 

0  0 

rH  0  « 

0 

0 

n 

•“ , 

’’ 

0  1 

.0 

c:  •  c 

C  fH 

0 

•H  ri  r> 

Q.  0 

rH  t/J 

0 

0) 

0  1 

0 

0  0  -H 

5 

G  rH 

G 

0x0. 

G  0  :3 

0  0 

0 

m  0 

.1  5 

0 

0 

43 

i-j 

0  u 

0  0 

0 

c  0 

H  G  0 

R  0  0 

£4 

> 

3 

0 

13 

0  1 

0 

0  .  ^ 

0 

• 

0 

0  0  £4 

0 

rH  0  X 

0 

.H 

n 

•  4 

-.1 

0 

O,  .1 

Q 

M  M 

M  0 

M 

0  S  CL 

1— 1  0  rH 

••f.  3  V: 

,  4  , 

£4 

I 

.0 

•*'  n 

VIII-14 


d 

o 

d 

cu 

o 

a 

U-l 

o 

4-) 

d 

(U 

•  • 

S 

o 

4J 

4-1 

d 

cc3 

(U 

D. 

CO 

<U 

d 

« 

o 

cu 

• 

CD 

CO 

0) 

• 

Pd 

;=) 

>> 

u 

rt 

w 

CO 

0) 

CJ 

0) 

C 

(U 

M 

d 

o 

Cu 

cn 

0) 

u 

o 

2: 


u 

cc 

Ui 

S 

S 

o 

u 


U  UJ 

“■5 

og 

o)  n 
ZtnS 
a  uioj 

Sss 

i"’§ 

gSf 

Szl 


(>r'' 


5  VI 

o 

o 

0  a. 

>sX  rH 
0)  CkO  CQ 

g£  § 

u 


•S 

QO 

»—  'r-l 

.  •  cd  <»  > 

c  z  ^ 

>1)  to  4_l 
cQ  u  cd  <-H  10 

c/0  .-t  o 
a/  X  2 

5h  XI  o 
I-.  c  nj  c2  *. 

eg  cd  M  to 

I  <-1  c  •  c 

X  O  O  -H 
•  CO  c  ^ 

^  ir  S  o,’  (3 


cd 

0) 

Q 


E 

<U 

to 

g 


<h  JZ 

4^ 

u 

TJ 

B  n 

Li 

a 

§ 

5  u 
o  o 

o 

s  i 

^  CL 

Li 

•M 

>s  U 

VIII-15 


T3 

3 

4-1 

3 

1 

3 

u 

•H 

aj 

S 

4J 

•H 

>—1 

' — 1 

cc3 

cU 

"a 

3 

OJ 

CU 

4J 

3 

o 

43 

CU 

• 

3 

CU 

> 

-3 

u 

CO 

3 

3 

C 

43 

44 

o 

CU 

M 

u 

43 

CO 

•u 

3 

U 

> 

O 

0) 

CO 

•H 

o 

•H 

4-1 

3 

!-l 

3 

O 

o; 

3 

•H 

rH 

44 

§ 

•H 

3 

3 

o 

3 

4-1 

!-i 

CJ 

43 

3 

1 

3 

31 

cw 

O 

•H 

o 

c 

tU 

OT 

r-| 

3 

4-1 

Ql 

•H 

O 

c 

43 

3 

3 

0) 

4-) 

43 

•  • 

e 

!-l 

o 

4J 

OJ 

3 

3 

■u 

CO 

43 

43 

cc3 

3 

4-1 

44 

OJ 

a 

3 

U 

CO 

OJ 

O 

0k 

3 

c! 

Q 

CU 

3 

44 

o 

eq 

> 

PU 

• 

•H 

s 

CO 

CO 

44 

o 

OJ 

• 

• 

3 

3 

Pi 

>— 1 

3 

44 

VIII-16 


d 

X 

u 

G 

O  “ 

•H  X 

d 

4J  G 

•H 

d  00 

G 

a  G 

•H 

•H  d 

M 

X  X 

54 

G  O 

'H 

'H 

> 

G 

O  X 

H 

G 

CO 

iH 

05 

cn  t — I 

12 

*H  H 

3 

44 

G 

O 

54 

G  CO 

iH 

X  1 

•H 

X  m 

O 

oc 

G 

G 

G 

S  0 

O 

*H  X 

O 

U  • 

X 

G 

X 

H 

G  X 

G 

G  O 

G 

cn 

6 

G  cn 

G 

X  G 

••  > 

Q-  o 

o  d 

•H 

H  Pj 

G  X 

X  d 

G  G 

X  o 

cn  rH 

'H 

G  X 

X  X 

O  H 

<tj  ‘H 

X 

a 

cn  G 

G 

•D 

•  a 

H  cn 

X  -H 


■  03  > 

>  7^  <r 

.  m 

[IL,  4J  03  .H  UJ 

CL—n  a; 

X  3  a;  X  3 

a.  CO  j:  o 

f-t  Ct  CQ  «• 


S  u.  S  cu  W 


tn  CO  3  CO 


o  x:  •M  ' 


01  >  fH  *•  CiJ  4) 


4_i  a  4)  i-i 


«  TJ  3  w-i  1-* 


o  >  *0 

01  01  I 

cn  -ra  4J 


I  4J  41 

I  x: 


<4-1  t3  ■ 

45  4J 

5-  03  > 

Q  3  O  <  45  4>  1-1 


4>  00  I 

ja  -H  G.  •  4) 

4J  a:  03  4)  ^ 


5j  I-I  O  43  X5 
V,  <U  ^  4)  C 


45  O  >  -H  C 


cioaa5  03  5-i 

c  -H  x>  C 

T-l  C  5- 
5  05  43  4;  45 

QJ  (J  rH  4J  j: 

1-*  CO  3  rH 


5-  C  CO  T3  • 


OO  lU 

•H  > 


45  4)  Ci3  5-1  43 

6  > 

B  -H  4-5 


4)  cd 

X  c 


5  C 
03  45 
.-5  X 


CO  >% 

o 


a  AJ 

o  CO  43  03 

M  3  X  03  45 

4)  41  5-1  D.  T3  45  5-* 

5-IXT34J  C4-'>*r4 

4J45CO>,*HCn*t-43 
*.  4J  3  rH  3  M  cr 
4J’T3O'Di-H0064545 
C43CCfl3C  TSP 
OJ  41  "H  C  tH  X 

EC345  t-*3U45(0 

a.xx  i-i  ooo*Hx 

o  45  Ol  5-1  5-1  X  *53 

rH  'T3rHO003'T3'-l 


rH  3  O  CO 
3  O  T3  03 
O  X 

o  CO  d  >• 
O  03 


>,  CO  3  3 


3 

X  d 
00  03 


O  43 

U  X 

05  i-> 
X 

f-t  4J  X 
oc 


03  43  C3  03  CJ 

5-1  43  -H 

a  45  T-i  3  C 


CO 


-  > 

5  T3  03 


43  43  3 

.  a  d  O 

d  O  T3  45 
to  05  43  X  •* 
CO  45  5-1  d 

•H  03  5-<  03  e  O 


h-  'u  A/  k-  ' — '  —  ■  • 

C130  C00303034)4)d 

U  -H  5-  O 


a 


O  d  CO  43 
H  e  03 
CO  43  43 


d  CO  AJ 


to  O  rH  X  X 


to  03  G.  OO 

d 


05  45  am 

5^  5-1  O  03 

a  O.  43 

Sh  > 

'  43  43  d 

I  X  X  03  O 

;  M  u  B  CO 


-  .  5-1  A-t 

_  o.  d  X  CO  45  I  _ 
XOiHOO-HXOCO 
5-  00  -H  X  H  C 

^  G-  5-1  Cu  AJ  0  5-1 
iH  i-H  3 

•  y_i  4)  >  43  O  •  O 
OX  X  AJ  03  43 

M  AJ  4J  nH  X  d 

c  CO  03  d  AJ  tH 

O  5-1  43  am  03  -H 

■MO3O03Ci0aj  • 

M  44  ^  3  CO 

C  >.  -H  X  AJ 

o  rH  >  CO 
43  -H  d  T3  O 
M  B  AJ  O  AJ  43  CJ 

O  CO  43  CO  54 

OJ  t4  rH  -o  43  54  45 

-r-)  5-.  G.  ^  3 

0  3  6  3 

o 


to  03 


03  a  AJ  CJ  O  -H  -H 


03  X  -H 
5-  6 

‘  AJ  >,  -H 


d  X  CO  d 


5  O  -H  X 
5  -H  X 


M  CO  d  o  >< 


43  45  05 
5-  X  CJ 


4;  O  d  C/3  •  43  I 


03  CJ  45  CO  05 


05  41 
C  > 


O  <0  43  O  U 

AJ  X  3  >  CJ 


)  CM  O  d  43 


CO  CiC  03  O  43  ' 


O.  rH 
6 

CCS  45  -H 
3  X  iH 


I  X  rH 

1  3  o. 


E  4)  03 
43  X  X 


43  to  3 
CJ  H  6 
d  3 


OC  03  13 
•H  ^  X 
X  3  E- 


C  54  54  AJ  43  43  CJ 

OX  CJ  X  00  -H  X 
CO  4-)  03  d  X  ot 

^  d  45  O  d  3  44 


d  CO  CO  cn  43 

1)  AJ  03  5  X 

O  -H  43  CH  AJ 

cn  am  43  O' 


45  d 


3 

d  X 


5  X  6  d  00 


43  X  O  X  O  43 


00  d 
54  3 


1)  43  -H 

X  X 


3  CO  CO 

o  o  d 

d  X  o 


00  d  d  AJ 


3AJ54  X  43dda5 
O-H03a3X0CJ. 


G,cu  cnMCjt/3  O.0AJ 


VIII-17 


r-H 

-d 

4J 

4J 

3 

c 

3 

o 

3 

o 

CH 

5M 

w 

O 

PM 

ccJ 

CO 

3 

■H 

3 

3 

<3 

<3 

•H 

OJ 

&0 

B 

W 

4-) 

•H 

<D 

U 

> 

4-t 

d 

cc3 

CM 

4-) 

3 

a 

CO 

cf 

'H 

d 

0) 

"d 

"d 

d 

3 

>4-1 

4-) 

o 

+j 

d 

cO 

r— 1 

I — 1 

3: 

3 

4-1 

3 

a 

a 

d) 

3 

3 

0) 

3 

O 

N 

3 

O 

'H 

•>-) 

3 

O 

CO 

ao 

3 

4-» 

o 

CM 

C 

CJ 

<U 

3 

3 

6 

u 

CO 

0) 

O 

•  • 

> 

CO 

a 

o 

cc3 

M 

4-1 

Pm 

w 

00 

0 

Q 

3 

3 

0) 

0) 

•H 

1 — 1 

w 

1 — l 

3 

3 

MP 

c 

-Q 

M3 

d 

d 

o 

H 

:o  tH 

a. 

X 

•H 

•H 

CO 

0) 

4J 

d 

0) 

I — 1 

• 

•H 

> 

oi 

Pm 

CM 

s 

d 

Cfl 

3 

c 

u 

6 

3  •  1 

r«. 

•d  QO  to 

01  (0 

OJ  -T-l  C  "j 

0  3  3  3  00 

1  c  V-  -H  X  c 

C  1  3 

3  cd  X  C 

the 
rad 
L  rm 

1 

(0 

•h3OOImO0»-H  X 

o  (0  >  >3  CO  1— (  • 

'<V  XL 

3  3  3 

3  3  3 

<0(03 

3f-IO(0t->O.O33‘H 

(0  (0 

o  3  o  >. 

3  01 

3d(0dj:co  f 

33  XXOC*H3-H 

C  3  0) 

c  3  <r  3 

6  X 

3  o  (n  3  D.  X 

>  3  33  33303 

3  3  3  3 

3  3  C  3 

X  o 

CC  3  "d  O  O  flJ  J-i 

3  C  3  ♦COE  > 

X  01  3 

3  1  X  C 

3  3 

'dC33C  T3CWO 

3  O'  JK  O  3  «  3 

3  pL.  >% 

3  O 

0)  O  3 

^  c  -r*  CO  Vm  (0  c 

33^3  3(0X0.3 

00  3  3  S 

3  O 

>33 

x>  r3eOT4T3QO-H 

0  3  3  00  3  X  3 

3  OX3'd3X  (033 

3  X  3  CJO 

3  3  3  3 

6  3 

to  •  o 

3X0. 

3 

03(a3CC4>3  u 

CCOOI  OICU  *^3 

3*c  S  33(000 

<0  c  “d  OS  3  c 

3  X 

3  to 

3  3  3 

3  0)  O 

03333C'-H(U03 

3E3  3  3C0«oC0(0 

O  X 

3  3  0)  (0  • 

>N  O  3 

3  C-HCMCOCOU  C 

33S30d3  03 

3  3  S 

C  3  0)  O  0) 

3  3 

••HCE'-H  r— t<HO 

14-iu  oo*3o.a)0.<Hu 

3  CO  3  -C  OO  (0  3 

>>  3  00  O  (U 

O  >  O.  (0 

3  d  -d 

30033  03X6 

03X’dC33  t03 

3  6  a:  c  X 

3  3  X  (0 

3  (0 

coeeocox  Ti  e 

c  CO  O  3  3  CO  3 

3  3  0  3  3 

3  0)  C  00 

a  d  o 

OJmXM'O  >Xfl  c 

3>e.C>'333'd3 

c  OJ  c  0)  3 

01  3  3  3 

o  E 

o.  tH  g33^  36 

33330J-'3> 

3  o  a.  3 

01  O  (0  >•  c 

01  3  3 

e03  •3<H3C-^Uc03 

X(03  0  OS'dX 

O  0)  o 

b  c  o  3  b 

3  3  CQ 

*d3333iE30}303 

X  3  X  3  (0  •  3 

3  b  d  3 

3  to  0)  3 

0)  0) 

(0  M  CO'H'3  W  O 

ocnx  3(0  >c3 

33U-I3  0.333 

3  0)  3  3  X 

3  3  X  (J 

3  (0  (0  3  CO 

X  3  TJ 

(0  0  3 

3  CO  (0 

J 

C<fl3330  3C«3X 

o  a.  •“!  T3  E  3  <0 

3O3OS6333C0 

3  CO  3  3  CO  3  3 

3  00  X  (Q 

(0  0  3  0  0 

sxi 

3  0  C 

rhe 

ed 

and 

0)  E  o 

■-*4 

Mumme 

le  c  t  i 
th  it 
been 
n  i  a . 
'a  i  lab 
so  be 
Shoul 
idles 
►  j  e  c  t 
\p  a  c  t  £ 

:o  an 

3E  0UC*dC033 

(03  •.HO(U3(]JOCO 
(U  CO  3  3  CQ  3  X 

03  c  013  CO  00334  3 

O  O  O. 

0  3  0  3  0. 

3  X  Cl.  (« 

(1)  O  3  O. 

3  CO  > 

ti-  ■«<  3  (0 

♦  O  3 

0)  (0  c  >  c 

a 

a  3  d 

CO  CO  0) 

3  > 

t03C0  0033  33-3 

H  3  3  00  O  3 

H  3  c  3 

H  O  3  3  00 

13  <11  OO  • 

o. 

C0X*<^><3(fl  30. 

o  33C0  *300 

>  3 

O  CO  0)  3 

oni 

be 

ioi 

3  f3 

ai 

•HX  *333003^4^ 

0*036(00)30 

c  0)  3  1 

3  O  (0 

3  CO 

V 

,  00 

33COCO  ocn<o>3 

3yE*0>.ci  cw 

3  (0  to  C 

c  (0  o  (0 

>30 

-  fl/s 

r  0- 

O  333f30.*d  O.C93 

>•00(0(06003 

CO  0»  O.  (0 

U  CO  3  3 

U  3  -d 

“  \r° 

CNJ 

VIII-18 


n3 

•tH 

&C 

•H 

> 


W 

0) 


<u 

o 


> 

M 

OJ 

CO 


o 

•u 

OJ 

cn 

C 

o 

Cl. 

cn 

OJ 

Cki 


c 

o 

•U 

ctJ 

> 

ll 

0) 

cn 

C2 

o 

CD 


•H 

o 

CO 


CO 


cn 

T3 

cc3 

fl 

CD 

cej 

P 

cO 

M 

d 

0) 

*H 

d 

cn 

o 

cn 

p 

cu 

Cl 

cn 

cn 

1 

cc) 

d 

d 

o 

•H 

'H 

• 

cn 

0) 

t3 

o 

> 

CU 

p 

•H 

^3 

0) 

P 

d 

d 

iH 

p 

d 

O 

o 

p 

d 

0) 

•H 

d 

p 

o 

P 

Ll 

•H 

ceJ 

O 

P 

•P 

cc3 

X 

O 

O 

o 

cd 

O 

CO 

ip 

P 

0) 

CC3 

0) 

-d 

XI 

p 

cn 

p 

‘H 

cO 

2: 

C>0 

d 

TJ 

OJ 

•H 

<D 

a, 

P 

o 

P 

cO 

r— 1 

'H 

•H 

CO 

P 

CJ 

d 

o 

CD 

cn 

o 

T3 

cn 

1—1 

cO 

I  § 

Isl 


>> 

<T3 

3 


3  fO  Lf)  (✓> 


u.  fO  o  '• 

O^CO  ui 

^  c  c 
CL  o  •  'f- 
^  C  O 

(T3  o  . 

a:  £  a.  uj 


>  <v  c  -t- 


fo  "Eos 
C  o  ■*-»  -f-} 
O)  a;  u  u 

^  CO  i/» 

•M  +J  QJ4_.,- 

C  S-  JIS  11  (U 

O  3  err  o. 

CO  O  O 

■*J  -O  to  CO  f“ 

C  C  o  lA 
(L>  lO  Q.  Q> 

E  ^  O) 

g-O  ^ 

a>  ^  >M 

U  U  C  CO 

fo  o  <0  to 

*0  Qu  oi 

C  0)  OJ  U  CO 

•O  S>  ^  O  fQ 

1.H-  +J  a 

u 

<0  <L) 
a>  I  " 

>  ^  CO 


<!>>»• 

I  •»-»  r-  >, 
LI—  C  -M 

I  CO  o 


0^1 - 

Q.I—  -I-  lO  "O 


O)  t/1  O  3 


OI  4-1  01  (O  (/) 
4J  c+-  ^  C 
(O  fO  t. 

•I-  i-  OJ  c 
O  O  “ 


I-  4J 
CL  u 
o.  O) 


c  c  c  •— 


o  s  OI  e 
o  e  -o 


<5) 


VIII-19 


03 

cn  >, 

OJ 

03  4-1 

4-t 

0) 

O  -H 

03 

jd 

•H  1— 1 

B 

•u 

d  o3 

•H 

00 

OJ  d 

cn 

4J 

d 

5-1 

cn  CX  O' 

o 

•H 

<d 

cn 

•H 

OJ 

•H 

X 

CO 

o 

OJ 

d 

cx 

d  iH 

• 

03 

4-1  O  03 

03 

OJ 

OJ 

B 

cn 

d  -H  d 

OJ 

d 

d 

X) 

1 

03 

OJ  4-J  cn 

CX  X 

o3 

o 

0) 

cx 

6  03  ‘H 

o 

d 

N 

> 

•H 

OJ  -u  > 

' — I 

•H 

d 

d 

5-1 

00  o 

OJ 

2 

CJ 

03 

o 

4-1 

OS 

03  d  d-t 

> 

OJ 

> 

cn 

> 

• 

d  o 

OJ 

d 

•1— ) 

OJ 

c 

OJ 

03  >4-1 

XI 

o 

o 

d 

•H 

cn 

03 

4-J 

6  o  OJ 

•H 

d 

•H 

QJ 

I— 1 

•H 

o 

cn 

d 

CX 

>4-1 

OJ 

cn 

cn 

d 

cn 

H  cn  d 

cO 

o3 

OJ 

4-J 

OJ 

d 

o 

03  -d  o3 

• 

2 

d 

OJ 

'd 

a 

1 — 1 

OJ 

2 

03 

d  4-1  (3 

03 

OJ 

j3 

X 

> 

cn  00  OJ 

OJ 

03 

CX 

d 

>> 

03 

T3 

cw 

•H  d  -d 

'H 

0) 

o 

r-l 

u 

•H 

00 

d 

O 

>  OJ  d 

M-l 

N 

o 

d 

OJ 

U 

d 

03 

i-H  ‘H 

■d 

•H 

CJ 

•H 

> 

03 

03 

•H 

cn 

>4-(  d 

d 

1 — 1 

•H 

•H 

> 

d 

OJ 

o 

O  >.  S 

d 

•H 

d 

• 

d 

d 

•H 

d 

*H 

d 

03 

d 

•H 

1—1 

d 

o3 

*H 

B 

1— ( 

4-1 

4-1  OS  d 

d 

d 

OJ 

OJ 

d 

CiO 

d 

1 

03 

cn 

CX  cn  o 

o' 

cn 

d 

B 

•H 

3-1 

03 

cx 

> 

•i-i 

OJ  cn  <4-1 

OJ 

d 

d 

QJ 

d 

•H 

B 

0) 

5-4 

CJ  OJ 

0) 

d 

cn 

o 

> 

d 

> 

QJ 

x) 

OJ 

d  a  cn 

X 

o3 

•H 

cn 

Q 

o3 

OJ 

03 

OJ 

4-t 

O  OJ  4-1 

d 

s 

d 

S 

d 

4-1 

X 

4-1 

a 

o  d  cn 

d 

o 

01 

o' 

cn 

4-) 

M-l 

•H 

CCS 

o 

o 

d 

d 

cx 

d 

0) 

O 

6 

5-1 

OJ  »v  o 

d 

d 

o 

03 

o 

12 

M-l 

•H 

o3 

-d  2 

d 

d 

o 

OJ 

OJ 

d 

o 

cn 

t-H 

X 

4-1  OJ  00 

03 

o 

OJ 

o 

X 

•  • 

#4 

4J 

o 

d  d 

O 

a 

d 

o 

Xi 

OJ 

cn 

cw 

0)  -H 

cn 

03 

> 

d 

d 

+J 

3 

cn 

o 

O 

5-1 

cn  4J 

cn 

•H 

OJ 

d 

o 

OJ 

0 

1 — 1 

d 

o 

03 

d  ^  03 

0) 

03 

a 

OJ 

•H 

QJ 

0) 

O 

03 

OJ 

rH 

03  QJ  d 

> 

d 

cn 

o3 

CJ 

CJ 

w 

CJ 

0) 

d3 

d 

a  >  OJ 

•H 

OJ 

OJ 

d 

*1-1 

d 

c 

03 

OJ 

00 

o 

OJ  -H  cx 

d 

-d 

•H 

d 

03 

>4-1 

OJ 

o 

3-i 

00 

03 

03 

•H 

cq  d  o 

a 

H 

d 

cn 

Cd 

>4-1 

3 

a. 

5-1 

5-1 

1 — 1 

+J 

03 

0) 

QJ 

QJ 

d 

1 — ! 

cn 

0) 

OJ 

d 

5-1 

r-|  -Id 

•1— 1 

CX 

d 

cn 

<4-4 

0) 

■H 

• 

> 

o 

OS 

•  OJ  d 

J3 

• 

X 

o 

« 

d 

d 

oi 

zn 

1 — 1 

03 

2 

CX 

csi  d  03 

o 

ro 

OJ 

ClM 

•H 

•H 

St 

liT 


r-vi 


c/) 


U 

ca 

t-N 

Si 

(75 


1  Tj 
01  - 
L  C  C-4 
4J  CD 

tn  iT-o 

L 

m  ^ 

>  C 

L  Ki 
Z3  -M 
III  1/1  >. 
01  L 

■P  3  D 
l/l  3 
U  -  C 
3  cr  iti 
w  n 
UT  3 
O  j3 
CD  1/1 


m 

lU 

L 

0 

u. 


c 


L 

0 

Q 

I" 

Ul 

p 

n 

Ol 

ti 

o 

6 

> 

z 

£ 

L 

01 

ti 

CD 

Z 

a 

^  > 

z 

Ol 

UT  3 

in 

r 

li. 

ti 

r 

p 

CT 

X  l/l 

JZ 

Ul 

C 

0  c 

a 

m 

0 

III  -• 

L 

c 

dil 

>13 

0 

0 

o  - 

iX 

u. 

z 

LL  lli 

> 

ul  Ti 

01  z 
m  r 

L  O' 

0  -• 

T3  I  01 

c  j:: 

01  U  +J 


01 

c 

0 

■P  L 
Q.  '13 


>•  C  -P 
^  01 
■D  u  i: 

Qi  cn  v  , 
4J 

L  TD  01 
(T3  C  01 
Ol  1i 
r 


0  (13 


^..cr> 

Ol  jl  fti  fO  Ol 

O’  2  -•  QJ  e 

□  Ol  jr  JD  Ol  3 

£  I  3  fji  'ti  L  01 

r  -P  cr  -* 

01  •  I  --  Ti  0 


Ol 

1) 

ti 

L 

0) 

0 

CP 

2 

Ul  0 

P 

C 

n 

'll 

£ 

V 

Ij 

> 

p 

Ol 

ti 

01 

TI 

CP 

c  r 

l/l 

-«H 

ti 

L 

O’ 

0 

ti 

L 

L 

Ol 

c 

0  P 

L 

ti 

a  Ti  p 

ti 

•4- 

>- 

c 

•H 

•d 

l-H 

TI 

ti 

ti 

-H  C 

L 

ti 

P 

P  3 

ti 

Ol 

01 

a 

z 

01 

0 

ifl 

^  Ol 

01 

01 

Ql 

E 

13 

13 

01 

Ul 

n 

01 

£ 

L) 

3 

4J 

P 

3  U 

01 

2 

Ul 

> 

Ol 

t 

L 

£  . 

L 

3 

u 

□ 

CD  ti 

J3 

TJ 

01 

> 

a 

01 

iH  0 

13 

c 

U 

Q. 

1/1 

Ul 

■n 

JZ 

Ul 

ti 

a 

X  0 

ti 

Ol 

rH 

Ql 

3 

Ul 

4J 

ti  TI 

•a 

ti 

p 

JZ 

L 

0 

0  P 

n 

3 

L 

•>- 

D 

Ol 

c 

m 

3 

HI 

P 

L 

P 

0 

Ol 

c 

L 

u 

4- 

0 

IJ\ 

3 

Ul 

L 

c 

in 

0 

Ul 

TJ 

a  »- 

ti 

0 

U 

P 

0 

ID 

Ol 

C  "O 

0 

ti 

TI 

c 

a  TI 

p 

OJ 

r 

p 

M  c 

01 

LlJ 

• 

ti 

ti  Ol 

t3 

Ul 

L 

p 

ti 

0 

QJ 

ti 

>-  ti 

in 

r 

01 

p 

Q 

01 

Ul 

p 

01 

O' 

0 

ti 

Ul 

Ul 

c 

c  ^ 

p 

-C 

c 

3 

> 

Ul 

JZ  ti 

P 

p 

•H 

L 

2 

C 

Ol 

fU 

•Q 

p 

Ol 

>. 

TJ 

CP  £ 

C 

ti 

p 

0 

3 

*• 

0 

rH 

L 

Ol 

1 

Q.  Ol 

c 

p 

c 

■g 

• 

0 

3  -H 

n  n 

3 

n 

L 

ti 

P 

a  • 

n  n 

L 

P 

CP 

1. 

r 

p  p 


c  p' 

ti 


a  r 

3  P 

0 

L 

CD 


C  U  1/1  Oi 

01  M  3 

EC'- 
OiOl^- 
P  U  01  Ol 

13  "O  ti  cn  p  L  j 

M  Ol  p'  in  t3  k. 

c  TD  cn  -O  JI  ti 

^  c  C  15  u 

cr  Ol  p  ti  -  01  m 

L  e  u  c  0 

e  ti  r  ji  p 

>  0  Q-  CP  O’  m  0 

U  G  L  2 
4J  01  ^  I  0  C 

m  L  >  c  0 

Ol  ^  Qj  01- 

3  Ol  ti  il  P 
>  p  +j  ifl  -o 

C  Ol  C 

Ol  0  3  13 

G  P 


Ol  T3 

a  c 


.  E 

in  ti 


U  Ol 
Ol  : 
L  £ 


01 


01 


Ol  P 
> 


_  -  0 
U  O' 

0  p 

L  U  -. 
a  01 
P  JZ 
c  0  P 


m  0 

c 

Ol  p 

a  L 
0 


1/1 


S  p 

^  w  Q 

'll  r  3  m  0! 

■  tj  > 

u  01  Ol 

113  "0  •-< 


Ol 


T3 - - 

c  CP  m  -O 
ti  ti  j 
r-.  L  P 

11  r 

I/I  3  ,-H  O' 
ti  - 

.  0  G 
>-  U 
ti  :  m 
P  2  P 
ti  r  ti  u 
01  x:  o  01 
L  p 
j:  3  p 
Q,  Ol 
Ol  in 
r.  Ol 
p  0  £ 
p  p 


f.  p 

JD  ti 
3  C 
^  L 
U  01 
p 
ti 

L  <1 
L 

01  TJ 


>  in 
c  c 
Ui  Ol 


.  —  L 

a  ti  -  ^ 

G  -a  p  TD  >  Ol  p 
3^  COj33>-P 
in3^tiL  o^ti 
c  >  c  0  ^  aojiz  fliJi 
-.Qj02'ti  2P-’iP 

^  U  s-  Ql  T3  t  ^ 
inL  >•  i:-<p2^T3 

2  01  ti  XJ 


Ol  p 


0  2- 
ti  XC  3 
L  O  0 
2 


0  XI 

2 


ti 

£.  0! 


c  in  ti 

01  M  L 


>.  Ol  01  ti 


Q.  Ol 


tn 

QJ 

u 

OJ 

01 

Ul 

c 

P 

'P 

a 

L 

£ 

a 

01 

.p4 

3 

r1 

•d 

L 

01 

01 

> 

0) 

TJ 

L 

OJ 

TI 

Q 

P 

tl 

01 

u 

ti 

> 

01 

c 

ti 

n 

U 

01 

TI 

01 

c 

c 

2 

0 

C 

□ 

Ol 

Ul 

c 

C 

a 

01 

rH 

JZ 

L 

-iH 

>'  T) 

n 

rH 

01 

ti 

tn 

O’ 

a 

E 

P 

Ql 

P-H 

T3 

a 

Qi 

L 

E 

1 

ti 

JZ 

TJ 

's. 

r 

■9 

I 

•H 

a 

P 

P 

0 

01 

p 

N 

p 

QJ 

Ol 

TJ 

H- 

0 

c 

0 


I  0 
3  r 


0  c 
p  Ol 
> 

in  Ol 
Ol 

L  - 


C  '=*• 

0  O' 


P  > 


TI  P  U 


e  p  p  f  i  Q 

m  Ol  p 


r  ^ 
o  - 


oj  in 
r  01 

p  > 
ti 

r  0) 


t3  T) 
C 

c  ti 


L 

01  • 
a  Ti 
01 

p  c 
m  0 
□  -• 
u  P 

01  oi 
r.  G 


o 


'  TI 
Ol 


tn 

p 

01  z 

0 

P 

> 

•ti 

> 

'/I 

- 

ti 

01 

2 

u 

Ul 

'>H 

2 

a 

•H 

a 

a 

Ol 

a 

L 

a  p 

c 

OJ 

p 

Oj 

P 

a 

Ol 

u 

Ql 

rH 

£ 

1 

o 

QJ 

V. 

01 

a 

c 

11 

tJ 

O' 

p 

ti 

3 

a 

rH 

z 

K 

0 

in  01 

p 

p 

QJ 

L 

c 

PH 

u 

C 

€ 

Ul 

<z 

z 

>* 

0  -C 

ti 

a 

a 

O’ 

L 

a 

QJ 

L 

L 

L 

a 

U 

p^ 

p 

rH 

ti 

Ol 

p 

QJ 

V* 

01 

ti 

Ol 

0 

a 

3 

■ti 

Ul 

P 

01 

0 

P 

L 

p 

0/ 

£ 

p 

L  P 

0 

0 

a 

01 

Ol 

-H 

a 

L 

«-H 

Ol 

ti 

Q 

p 

in 

a  0  a 

2 

p 

L 

3 

<I 

p 

a  d 

> 

2 

Ol  _ 

>  H 

01 

2 

0  HI 

r  n 

I 

r  > 


p  a  in 
—  Ol 
01  01  > 
>  r  L 

^  ti 
p  >  r 
ti  L 
^  Ol  p 
0)  >  0 


0  > 


2L 


ti  in  ^ 

•Q  Ol  .M 

C  P 

Ij  *Ti  4- 

£  L  0 


in  —  tn  P  l/l  -4^ 

«  in  C  Qj  L 

PL  3  P  3 

C  01  O  Q  'ti  P 

0  4-  r  c  u  a 


0 

.  £. 

a  l/l 


Ol 

n 

O' 

f'l  T 

>  3 
0 

.  2 

a 

m 


Ol 

p  c 

U  Ol 
Ol  III 

in 


m 


L  C  TI 


in  o  Ol  u 

T  0:  fB 

r  I  m 

p  > 


13  "D 

c  01 


Ul 

UJ 

o 

c 

—  f'l 
Ul  O' 
3  I 
> 


p  a  0 


Ul 

0  01 
u  Ld 


Qj 


a 

P  Ol  G 
ti  JZ  0 
L  P  U 


Ul  - 

o  > 

C  P 

r  Ul 
0  Ol 
r>  3 


a 

J?' 

1  r 

o  ^ 

i  J 

l! 


II 


CM  PO 


VIII-20 


0) 


> 

3 

•H 

H 

H 

3 

3 

d 

3 

H 

3 

3 

> 

3 

4-J 

*H 

0 

4J 

C 

3 

3 

3 

d 

•H 

Td 

H 

0 

3 

3 

C/3 

4-4 

4J 

3 

■H 

pH 

3 

3 

cd 

' — 1 

S-i 

3 

d 

3 

3 

iH 

JJ 

•H 

cd 

3 

d 

Z 

X 

X 

4J 

cw 

3 

0 

m 

X 

’H 

4J 

4-1 

C 

•d 

CH 

3 

1 — 1 

0 

s 

•H 

4-) 

d 

3 

u 

X 

3 

cd 

1 

•H 

a 

0 

X 

3 

d 

d 

Q 

4-1 

3 

3 

X 

3 

4-1 

H 

•  • 

od 

3 

• 

0 

3 

3 

d 

X 

4J 

1 — 1 

3 

0 

3 

iH 

d 

•H 

4J 

3 

0 

3 

4-1 

3 

M 

0 

o 

•H 

O. 

d 

3 

X 

•H 

0 

e 

M 

X 

0 

Cu 

3 

3 

•H 

m 

tH 

4-1 

<u 

3 

• 

0 

d 

«  C/D 

rH 

d 

3 

Er 

g 


d). 


<<a 

CC  CO 


S  . 

1-1  'O 

ij  (V 

F 

CO  CO  «  H 

>.t4  C  3 

>  ^  .  C 

U  Pil  3 
3 

m  •  M_|  • 

U  O  U  P 


C  CiC 


^  O  ^  w  4J 


<u  e 


V 


l-g 


3 

>^^Ji 


C  0-1 


u  ^ 

3  cQ 

01  o  ^  o 
c  X  <u  U- 
o 

>%  "O 


,  c  -I 


X  4-(  C  M  ^  0)  •6 
0)00  CO  Ccn,C9 

73  M  0} 

L-  CO  O  ^  B  0) 

CO604JS(0^CU 

O  >  U 

•H  (0  01  0)  <-c  CO  4J 

u  j:  c  jz  coiJ'iJcg 

CO  U  M  *  CO  c  S 
.-H  M  0)  O  X  0)  0) 

3  O'OC^WCOW 
O.*>MC0*J  0)C0 

O'Oi-ccOu  cnt^>v 
ao)>  cfl«MO)a.cn 
4J  c  'O  ^  tl 
owujr^o  i-(o>«fl 
'  c  c>o  en  ^ 


>1  ' 
<0  " 


e  ■a 

'O.OCO0J-H*O>. 
4)3«0*J>Scog 
$  CO  CO  b  o  B 


60  *0  O  O  M 


4J  3 


I  -H  ^  cn  c  0)  <H 


O  0) 
CO  a  tj 

CO  o  c 

=  S.i 

•H  tO 

(0  (U  --H 


i-(X  0)-H3<HOO 


O  C 
a  w  iH 

a.  w  E 


>  C  (U  M  *0  3  ^ 


C  3 
3  O 

0  ^  c 

X  -H 

>s  CO 
*J  CO  w 
I  (0  2  C 
0X3 
X  60  O 

O  IH  £ 

X 


3  s  E- 

a  ^  3 

o  00  o  o  «7 

D.  r«*  a  u 

9\  0)  CO  CO 
CO  J-  'w  0) 

0)  C  CO  3  i-( 


to  «-(  X  T?  C 


^  s 

tj  e 


C/l^  >s  M 

«  0)  Q.  cw 


O  0)  60  V< 
o.  X  60  0) 

O  iJ  u 

O 

u  . 


.51 

M  S 


w  >  0)  CW  CO 


•3  W  W  «-c 

0)  cvj  iH  C 

O 


X  3  iJ  C  'O 
S  CO  1-C  C  M 
3  >s  >1  (U 
C  M  fH  - 


4J  JJ  0)  C 


4J 


.u  X  CD 
O  3  X 


(0 


3  -H  C  0) 
0)  ■3  C  X 
i-(  M  0)  W 
>  3  iJ 
3  60  &C 
H  0)  3  C 


0)  *3  W 

O  >-•  0)  0)  ^  ~ 

4J  O  >%  X  1-1 

(K  0)  3  O  •  >> 

<u  >  *J  X  r-  ^  *3 
rH  4)  »a  CO  4J  rj 
X  X  3 
iH  *J  CO  "3  "3 
0)  0)  01 


0)  3  3  •H  -3  o  a 
C  X  C  3  C  C 
O  ^  U  -H  (U 
0)  0)  CO  X 


§  1 


2  i 


3 


3 


I  u  O  3 

:  c  -H  4-» 

SU  3 

3 

3  >  *3 

*J  i-H 

3  3  3 
X  X  iH 
CO  4J  tM 


>>  CU  X  X 
rH  3  I 

Ul  M  rH  ^ 


1-t  C  3  C  C 


■3  C  3  O  iJ 


3>>C0P0XM3*J0 

CB'H(t-i3a.E-<aS3W 


60  CM  U 

a  H  9 


cu|  O  3 

§3  U 

U  3 


3  X 
•3  U 
3  3  3 
X  O  3 
M  U 

U 

C  3  3 
•H  Wc  -3 

■q  .p  Tf 


O  3 


3  C  3  ' 

^  -H  *3  3  3 

i-(  3  3  4-1  O 

^  5  g  a  ^ 

•3  3  TJ  X 

0  3  C  3 

3  Z  *3  O  X 

O  O  M 

3  M  iH 

3  3  3  ^ 

M  3  X  ^  3 


s  B  ff 

SU 
T3  «M 
3  )-• 

3  3  3 
60  U 
3  3  1-C 

s  ^  i 

M  C  3 


tl  > 


« a 


M 

ii 


8  « 


1-C  J-  O  *3 


5  8  61 


>  3  3  O  -H 

3  3  t-c  C  > 

X  i->  M  ^ 

O  3  3 
M  b-  M  i*<  CO 


SJ 

4J  4J 
•H  O 


O.  3 

a  3 

o  3 


1  E 


VIII-21 


S-l 

o 

•H 

J-i 

a; 

•u 


OJ 


M-l 

o 

u 

c 

OJ 

••  2 

o  -u 

4-1  M 
cO 

OJ  & 
cn  oj 
C  Q 


o 

a.  • 

M 

QJ  • 
CtH  3 


1 

4-» 

o 

•H 

^-1 

-d 

'O 

*r-l 

>> 

o 

cc3 

M-l 

o 

O 

0) 

CU 

!-l 

U 

d 

d 

CO 

CO 

cO 

cc3 

OJ 

CU 

2 

2 

d 

4-1 

o 

CO 

(U 

•H 

•H 

d: 

a, 

03 

4-1 

cc3 

4J 

jd 

O 

4J 

d 

-d 

t3 

CU 

d 

Nl 

03 

•H 

d 

>■>  • 

00 

4-> 

o 

•H  >, 

a 

>  4J 

0) 

•H  'H 

;-i 

4-1  d 
CJ  -H 

CO 

C^  1 — I 

•H 

cc3 

d  diS 

4J 

O  fH 

M 

•H  cc3 

d  S-( 

• 

(U  O 

1 — t 

£>0 

VIII-22 


05 

05 

• 

a 

> 

CO 

05 

a 

4J 

•H 

a 

05 

a 

05 

a 

a 

C5 

5-1 

# 

4J 

a 

OO 

ca 

B 

ca 

cc) 

CO 

d 

a 

•rl 

d 

0 

CL, 

M 

d 

, — 1 

a 

5-4 

5-i 

B 

CO 

a 

•H 

0 

a 

05 

a 

•rl 

•u 

a 

d 

05 

0 

a 

0 

a 

•H 

CO 

•rl 

a 

a 

a 

cO 

05 

05 

d 

d 

ca 

05 

ca 

a 

a 

4-t 

ca 

05 

a 

•H 

B 

4-) 

ca 

a 

0 

CJ 

a 

ca 

a 

T3 

•r-l 

0 

05 

c/o 

05 

d 

d 

0 

0 

5-1 

CO 

a 

•rl 

01 

4J 

5-1 

4-1 

T— 1 

05 

4-1 

a 

u 

B 

a 

05 

d 

a 

0 

d 

05 

•rl 

0 

0 

4-1 

'T-l 

ca 

ca 

a 

a 

a. 

u 

CO 

CO 

CO 

CL, 

, — 1 

05 

05 

a 

1 — 1 

*H 

B 

a 

CO 

a 

a 

05 

rH 

•H 

ao 

d 

0 

5-1 

d 

4-5 

05 

.. 

•rl 

05 

05 

0 

d 

ca 

CO 

a 

a 

05 

*H 

0 

M 

5-1 

d 

a 

a 

a 

5-1 

5-1 

0 

05 

05 

0 

ao 

d 

05 

a 

4-t 

a 

•H 

d 

CO 

05 

a 

4J 

5-1 

ca 

u 

> 

•rl 

•rl 

> 

CO 

IC 

r-l 

0 

> 

4J 

0) 

a 

ca 

M 

ca 

0 

'rl 

ca 

5-1 

CO 

a 

a 

u 

'H 

d 

5-4 

a 

CL. 

•rl 

, — 1 

0 

05 

•u 

*H 

a 

X 

•rl 

CO 

cc 

d 

d 

05 

d 

05 

d 

+J 

0) 

LH 

ca 

0 

a 

> 

0 

4J 

a 

0 

5-1 

05 

1 

•rl 

•rl 

M-l 

0 

0) 

a 

d 

a 

0 

a 

a 

0 

a 

5-1 

d 

a 

0 

a 

d 

ca 

ca 

05 

0 

•H 

d 

a 

■U 

d 

-d 

*H 

05 

CO 

a 

05 

u 

05 

tc 

0 

4-1 

f-. 

CO 

0 

a 

05 

a 

05 

05 

ca 

4-1 

d 

a 

a 

•rl 

•  • 

s 

CO 

5-1 

d 

o 

d 

a 

CO 

0 

XJ 

•u 

ca 

'H 

y-i 

CO 

0 

05 

ca 

d 

•U 

5-1 

d 

d 

0 

■H 

•rl 

CO 

0 

cO 

0) 

a 

ca 

a 

a 

d 

a 

0 

0) 

CL 

s 

d 

4-5 

C5 

ca 

, — 1 

CO 

0) 

g 

ca 

d 

4J 

CO 

d 

CJ 

•rl 

u 

fl 

a 

0 

0 

•rl 

•H 

5-1 

05 

d 

05 

0 

u 

t3 

u 

d 

a 

a 

a 

a 

a 

CL, 

• 

05 

•H 

4-1 

CO 

a 

CO 

CO 

4-1 

C5 

d 

05 

a 

0) 

• 

• 

0 

• 

•H 

d 

0 

• 

a 

d 

a 

CM 

d 

ro 

> 

•i-i 

0 

<r 

a 

a 

■a 

ai 


tv 


£  M  o 
"  £  =  Sn 

CO  V)  C 

t  D  flj  '2 

£ =“=e| 

a  ?>  £  P  J  ^ 


„  o  H 

^  flj  »,  O 

O  U  •  ■^  <U  05 

CO  ^  >>  c  •—  «*- 

a  ^  a  £  ^  3 

=  t-  i  £  £  ^ 

^  2  5 

"!  «)  ,  t.  O  (u 

i §a  § "5 

2  £  „ 

=  a>  ■“  a 

••  4^  3  *3  2  c  '*5 

O  O  3  15 

00  ’c  t.  CO 


^  4?  5^ 


>52 


VI  ^ 

*■>  33  3  g- 
M  4)  ^  t 
"•  (A  X  5  O  >> 
•  «S  C  45  ^  Q.  C 

'  =  £  s  £  jj  I 

■  £  £  .2  a  £  ^ 

'  £  aj  ^  45  O 

'  ^  =  -S 1  £  >. 

o  °  E  «  ■=  -g 
p£g  r  ho.-  ji 

«  §  C  C  C 

E  w  o  C  o  c 

a  .  Q.  a  a 

a  “  "  r  a  & 

'  >5  45  ^  ^  ^  S* 

« -S  5  c  £  S 

45  C  >  3  _ 

bo  3  *2  «  E  2 
'  «  CL  i  .£  P  3 
.£  3  o  i  *-  P 

.^o^a  g| 

£ia°1'" 

®  £  •£  >■  b  • 
fam -3 “E 
3  4>  C  .t;  c  OJ 
,  to  c  W  >  2 
5  n  c  •-*  CO  >  M) 

3  —  o  o  o  >v 
CO  a  a'C  S) 


■^  >>  -C 

°  •“  f 

Ci<  “D  bo 
45  c 
CO  <-.  •— 

(k  (I  C 
45  $  4> 

>  «2  *3 
^  05  O  a 

CO  « 

2  >.  3  CO 
C  3  x:  45 

n  E 

§  CO  52  S 

E  o  >> 

rn  «  2  S 

W  45  O  03 
..  t.  w  p 

s  "  °  o 

a  I  a  ^ 

J=  £  ^ 

c“  e  £ 
•“■-Sc 

3  2  ■“  C 

°  £  g’o 

Q.  “  'Ei^: 

S  *  £  g 

c  5>  i:  E 

g£  «  S 

.-  t.  '6  i 

I  «  £:: 

S  O  ° 

«*-■  bo  *  o 
4>  c  C 

C  .3  3  03 
O  03  o  3 

I  bb'i 

3  £  -Cl  2 

.552c 

45 


tiM 


.5  ,>>  o  o 
CO  H  15  a 


CN 


^2 
o  « 

CO  33 

*3  ^ 

45  .J2 
i  >. 

03 

^  w 

♦-  4) 
*-  -C 
05 
£ 

O 

S^' 

II 

15  > 
a  4. 
•3  2 


O.  ® 
a  .3 
&  £ 
a  a 


§  c 
Q.  o 
•u  ^ 
c  a 
o  s 

15  0) 

45  > 

CO  » 
a 

^  2 
H  a 

oi  * 

S3  « 

-L  3  — 

ay  a 

a  '>  5 

«1  I 

a..S  S 


CO 


5  c 
a 

a  a 
45  ^ 

'•5  O- 

a 
c 


05  P 


>  15 


a 

a 

•a  E 

■o  « 


E 

c 

V 

;  M  . 


S  >>  E 

£  -o  £ 

*  a- 

(U  a  o 

.£  E  = 

a  £-2 

c  a  a 
aw? 


o  *3  • 

C  T5  ® 


C  “D 
®  53 


E  2  . 

45  -n  3  —  3 

^  O  a  £ 
a  5  t5  _ 

^£  m'" 


■“  3 
a  — 


•S:.i 


V.  o 


c  a 


a  3  , 
Q,  a 


<y  2 
O 


c  o 


'  p  45  « 

'  ^£-S 
£.22^^ 


15  -«»> 


®  3  ‘-^y- 

t-  3.  C  *3  ® 

"  £  1  c 


.2  5 


C 

O  £ 

E 
a 


®  Kft  ♦*'  -C 

a  .sP  15  CO 
o  P  J=  =  (0 


c  > 
a  a 

~  m  a  ^ 

llll 


a.s 

S  o 
>1  a 


Q.  5 
x: 


l-i 

ii 

§i 

—  o 
o 
>> 
a 
$ 


3  2 
a  — 
>  < 


i  -3  fee  ^  -C 
3  a  £  a 
P  ^ 


■2  *55 

CO 


'*5  £  . 

s  £  fe 
a  s'  o  Q, 


JC  VI 

j3  a 


!c 

>> 

g 

o 


S  E  a  2  a 

Cl  .S  ^2  o 

w  ^  ^  _r  ^ 

S  g  'Po'S 


45 

eco 

a  ® 

w.  > 

«  «  E 

W  c/3 

®  a 

h£ 


i|£|l^ 

a  c  15  a  ® 

_  §  S."  S 

o  ^  E 


Q,  45  ®  W 
^  CO  'D  45 
E  ^ 

C  -3  •=  ®  45  _ 

o  |i 

a  R  ^  E  a 


&  "a 


2  gi-g 
*3  _o  -u 
■D  a  3 
•=  a  ^  . 

i  gf  g 

2.^ •a  2 
E  S-  I 

£  O  C 
15  E  ^ 
^  a  a  45 

^  .  ®  £ 
®  3  ti  ^ 
a  a  3 
o 

JZ 
15 


oP 


Q.  a 
E  ■&£ 

^  -o^ 

2  ®  *  15 

•s  O  i'-H 
°  E  £  * 


a 

•=  .tec 

h 


^  ®  fc 

>  45  (sj  O 
CO  .2  a 


^-e.E 

•-  CL  C 


“*  .-  15 

«  ^  6  Eb 

4)  £  ^  o 

1e-| 

3  £  «  s 
g  S  si 

CO  a  P  5 

E  isis 
a  a  ® 

w  a  %  ^ 
to  .-  »  ■*■' 
—  fc  a  «_i 

a  2  ®  o 
■2  .2  £  u 

.c  CO  is 

a  «,  ®  2 
-c  9  ®  « 

r  e  ® 

H  w  E  c 


a  *- 
.•E  o 


s  e 


CO  45 


o  g 
c  ^ 


2'.3« 
E  p 
k  a  to 

2  w 

£  “  U 
"P^  ""  ^ 

Q.  P  ^ 
CO  .£  P 
•“  < 


P 


>  -^  S 

XJ  p  .2 
«  3 

F  o  2 

2  w  g 
*3  •. 

®  O  2 

2;:^  ® 
o  u 

S  S  H 


-  ^ 
C  W  c 
a  Q  a 
S  QS  E 

£H  I 

^  O  p 
2  Q  Q 


.2  §  5  2 

S*->  to 

—  a  ^  ^ 

e—  o 

E  £  a  5 

I  <551-0 

-r  X  t.  c 

5  a  P  p  o 
*3  bo  3.  ^ 

E  r  g 
.2  J  o  o  2 
a  c  o  P  ^ 

c  a  w  *-  L. 

■■6  E  '5.2  £ 

y5|| 


p 

s: 

P 


■  CO 


p  / 


VJ  ^  c 

E  p 

:  p  ^2  e 
'  .2  2  ®  E 
5  S  “  «  § 

j  O  X  -3  P 
.ic-OC  — 

1  o  C  C  3 
o  X  ®  E 

^  M  pa 

«>££<« 

0)  t.  3  E-  -t; 

>  '“  a  E 

p  3  c 

g£uS  c 
£  .2  o  V  8 
'3  o  •£  2  ,2 
■o  ■5;  £  7  ■= 

1  X  I  s  ^ 

•“  o  g  “  --e 

a  “S  P*  ••  3 
.  ®  a  p 

o  m  Q  §  g 

c  a  a  £  ■“■ 

•x£=“0 

S6ii  Sb  ^  'X  o5 
u  t.  o  «  0 

3  >  >  ”  .5  S 
^  S  ’S  3 

J  S  3>  o  S 
hSss  8  S 


.2  5 

.2  P 


«M  > 

°5 

o  3 

fT.  C 

^  o 
w  •— 

a  ® 


^02 
?  3 


2710 

c  S 

a  — 
E  5 

^■I 

c 


to 


p 


a  P 
.c 

to 

.£  J 
■o  3 
2  ” 
©  tiu 
c  ^ 


VIII-23 


d 

o 

u 


0) 


4-1 

O 


d 

OJ 

••  B 


0 

+J 

+J 

M 

d 

OJ 

D. 

CO 

QJ 

d 

Q 

0 

d- 

• 

co 

CO 

QJ 

• 

p£ 

<!■ 


O 

Z 

OJ 

CO 

d 

o 

D- 

CO 

OJ 

u 

OJ 

OJ 

cn 


X) 

d 

d 


cn 


s 

a 


V  *0 

E  i 

«  5 

t  "Is 

.2  J3  a, 

•  02 


a>  • 


I  0) 


<:h 

^  ^  S' 

t.  f-  (rt 

01  o  t. 

>  •-  0) 

£  ®  . 
z  ^ 

OJ  ^  — 

._  ^  ■D  . 


O  fe  ^ 

CO  >  M 

«  T  c 

3  « 

to  ^  ^ 
^  C)  o 
^  Cl  ^ 
—  fe 

£  "-S 

-S  4 

a  ^  a 
'  2  =  * 
'  CO  5  •- 

:  C  ®  «« 

,  8  «  fc 

'  3  5 

I  w  t! 

,  13  cO  3 

j  yj  C  S- 

£  fe 

!  C“  03 


*0 

OJ  ^ 

I  g-S 
£  se 

■“  m  >  _ 

S  ■"  ■S  O 

S  £  §  O 

—  *3  a- 

1/3  Oj  O  C 
CO  c  <?»  .S 

"5  ^  0) 

C  c  *3  t- 

^  ^  ^  s 

<U  “  =  « 
•u  ®  «  0) 

SOJ  —  > 
^  -D  « 

5  -c  ^3 

C->  OJ  a-o 

■c  E  ®  3 

CL  VO  »-  o 

J  TT  OJ 


Ou 
yj  e 

0)  E 


33  3 
3  O 

£)  n 


V*  <u 


’  w 


'  OJ  ^  ®  4J 
,  .—  OJ 

I  C  c-  c.  «f< 

I  OJ  E  o  ^ 

'  ^  "O  ^  Y> 

I  _  -3  e  t- 
«  E  OJ 

1  ®  vL  P  .2 

!  N  *-  --  o 
!  ^  c  E  ’3 

:  ■?  5  o  S 


“U 

P 

SI  i| 

•s  i  o  „- 

.2  «  'S  -- 

% 

o  W  OJ  > 

^  OJ  'C 
to  >  ®  03 

E  o  >  E 

OJ  /V  L> 
>  *S  OJ  OJ 
03  ®  £  ^ 

”  "  2  ^ 
O  «  oJ 
^53!= 

C  *3  *0  2 

<U  03 

e  .  oc 


OJ 

c  X. 
o  3 

«M  CU 
O  ^ 

■5 1 

■3  ^ 

M  0) 

5 


S  8 


bo  3  a;  _  i 
<u  OJ  a  " 

<n  i:  >  j3 


g  O  «  S 

O  ■-  °  8 

.5  5  S  5 

«  1  a  -o 

x:  «  a  c 

bu  L.  ® 


“I  . 

O  OJ 

«  c  52 

O)  C  ‘3 

t.  o  £ 
OJ  OJ 
OJ  OJ  o 


m 


^  o 


O  £ 
£00 

8  I  §1 

g-t-T3^ 

.S  V  3  E 

^  o  & 

OJ 


3c 


E 

a 

o  o 
c  ^ 
> 


>,C/3  _ 

.  CO 

4)  ^  to 

C/J  0>  « 

C  to  C.) 


O  >» 

CO  *■• 

E 

2  E 

®  O 
“3 


03  5  ^  C 


•&c 


--  OJ  tj 

to  — n  « 

S  P 

®  fc. 


i| 

U  i= 
•C  ^ 

3  3 

® 

.52  ai 

^5; 


3 

•u 

E 

£i  ^w  — 

^333 
£  fc  i  -a 

cT'S^I 

E 


®  : 


3  ^ 

OJ  T5 
(D  OJ 


o 

o-= 


hD  03 

3  £ 
E  c 

c  ® 
0)  .P 
o  « 

CO  OJ 


OJ 


E-  O 


«  <;;  "S 

< 

s^-a 
■3  ®  c  " 

1.1- s 

o  o 
^  cx  <p 
“S  c  ®  *= 

-  s; 

&—  x:  ^ 
•r  .!£  hc3 
5  3  3-0 

cj  O'  P  := 

4-»  ^  ^  P 


•Si. 

.Hi 

dW  . 


T3  O 

S  £ 

.11 

au 

3  -o 

3  8 

u  *- 
a,S 


l§ 

4J  ••- 


« ;2  ® 
5  0- 


§22 
to  3  ‘P 

£0  m 


®  P 
•C  ® 

ii-1 

^  «*'2  ^ 
50  *-  o  .52 
«  o  .c  £ 

^  c  «  j, 

5  £  2  ■“ 

^  0X3 

.2  o  a  3 

c2  S.“ 

OJ  OJ  o  to 
g  fc-  OJ 

£  .s  o  -5 

£  ^  to  OJ 

E  'i  s 

5l|£ 

•p  ®  « 

£  2.^  " 
to  t^  ^  2 

ago  I 
■Sr -52  § 

-o  ^ 

®  c  «  ^ 

•o  OJ  E  o 


;  W  2  «  ^ 

ij  p  — 

=  -3  t 
L)  3  .V-  — 

50. 


O  to 

U  P  CO 


Q.  OJ 


.  8  i 

Q.  s  ^ 


CO 

3  S  ^ 

.  OJ  OJ  —  O 

•  OJ  *0  ^  c 
'  X  c  L.  r 
3  OJ  3  3  gj 

:  OJ  to  -a  c 

'  OJ  OJ  OJ  c 

ill11 

I  §  -O 

3  ^  to  P)  <u 

j  ^  O  c 

;  OJ  >  •—  r 


£  L.  O  O 


3 

;  ^ 

OJ  X 
I  to  P 


^-O 


t£> 


C  3 

8  S' 


CO 

£  c 
®  ® 
o  6 

O;  OJ 
Cl  ® 


*-  OJ 


a'P 

OJ 

bo  c 


t-  OJ  ^ 
OJ  to  5 


€ 


OJ 


*  'i  5 

i?  I 

._—  _  OJ 


Vi 


to 


D  P 

OJ  .E  3 

£  >  3 

C-“  »  fc. 


8  c  £  . 


>co  -a 


OJ  OJ  o 
0J£  - 
Q.4-» 


OJ 

■p  6 


:  % 
®  *0  Cti 
CO  OJ  £ 
0)  OJ  £ 
OJ  c  •- 

^  o  S 


r  i  t  8 

i  I  be  o 

."  .C  *“  '" 
43  “ 

c  °  £a 

••=“8  a 

«  -O  >  ® 

Ei  8-? 


OJ  N  ” 

'I 


—  L>  ^  n; 

-  .g  OT  Q. 
OJ  c  ^  OJ 

“  3  CJU  P 
3  33 

cr  3  ' 


0)  t. 


OJ  CO 
O  * 


:  -a  p 


OJ 

3-5 


.  OJ 


H  .r 


•p  0  c  ®  2  ® 


§  "a 

P  P 
OJ  P 


OJ  OJ 
2.2 
2  E 


8  ^ 

3  CO 

OJ  OJ 

■  E 
E 
o 


to  ® 

5?  S  .C 


®  *-  c 

■E.ls 

o  O  OJ 
& 

«  >i.- 
C  f  £ 
E  ■«  ." 

QJ 


§^3  0 

E  o  fg  c 

®  .p  p 

2  £  *  o 
m  3  —  c 
28  i| 

^  E  I  ” 

a  —  ^  'a 

|«  g  S 

*-  C  Q,  t. 

g.“  E  " 

U'S  sT  3 


E  e 


■i^.il 


VIII-24 


OJ 

XI 

4-1 

4-1 

o 

4-) 

t-* 

04 

••  s 


o 

4-1 

4-1 

^4 

cO 

04 

a 

CO 

0) 

CJ 

a 

O 

O. 

• 

CO 

cn 

04 

• 

Pi 

>> 

U 

(Tj 

W 

M 

04 

O 

04 

04 

cn 

C 

o 

a- 

CO 

04 

U 

Q 

Z 


VIII-25 


cn 

0) 

o 

S-i 

3 

o 

a> 


3 

3 

4-1 

3 

S 

4-1 

O 

4J 

3 

0) 

e 

4-1 

3 

3 

a. 

3 

Q 

3 

••  "H 

O  3 

4-1  -H 
00 
3  3 
CO  -H 
3  > 
O 

a  4-1 
CO  CO 
3  3 
Pi  :3 


>, 

3 

3 

M 

M 

3 

O 

3 

3 

3 

M 

3 

O 

a 

w 

3 

3 

O 

2 


VIII-26 


>>  tl 


3 

u 

o 

u 

1-1 

1 

3 

> 

::; 

3 

X 

3 

•H 

X 

:) 

“C 

3 

3 

"3 

3 

3 

— i 

> 

3 

3 

CJ 

0 

X 

u 

— f 

— H 

•H 

«J 

5 

-H 

3 

c 

3 

3 

3 

3 

!-l 

;; 

3 

•H 

_3 

0 

>w 

'J 

U 

"3 

_i 

V— i 

> 

3 

— 1 

0 

"3 

s- 

X 

33 

X 

r3 

3 

03 

a 

05 

— i 

w 

a 

:) 

'■-i-i 

— < 

>^ 

3 

— i 

•H 

U 

3 

i 

C-* 

— i 

.lJ 

3 

U 

d 

-D 

3 

3 

'J 

u-l 

-J 

o 

•H 

0 

z 

_3 

12. 

X 

• 

-4 

• 

X 

• 

u. 

3 

X 

•H 

>>  — 1 

3 

3 

O 

-J 

3 

X 

d 

‘V 

•H 

3 

"3 

3 

— 1 

-H 

— 1 

3 

"3 

3-1 

o 

> 

r* 

3 

c 

03 

3 

3 

3 

3 

33 

X 

3.1 

— i 

O 

3 

05 

3 

3 

> 

3 

4J 

-J 

•H 

3.1 

— i 

3 

X 

X 

■  — 

3-1 

— ( 

•H 

3 

3 

u 

«J 

3 

3-1 

a 

-3 

33 

X 

3 

3-1 

H 

Si 

a 

3 

3 

3 

o 

(— • 

o 

3 

Cl 

4-1 

3 

“3 

3 

3 

4-1 

X 

-j 

— f 

4J 

5 

3 

> 

>1 

o 

;-) 

"3 

S-l 

•  • 

•H 

o 

S-i 

>4-, 

3 

3 

"3 

3 

o 

o 

<-• 

O 

S-i 

'— i 

*V 

r- 

■  "T* 

U-l 

;-i 

•H 

*j 

J" 

3 

u 

on 

X 

3 

S 

li-i 

3 

3 

CJ 

!-i 

3 

• 

3 

i-i 

—) 

X 

— f 

X 

— 1 

y 

:n 

w 

S-( 

3 

4.J 

4J 

_0 

r- 

> 

u 

• 

3 

Vi-i 

5^ 

1) 

■H 

iMri 

3 

3 

2 

o 

> 

X 

3 

-H 

0 

X 

•H 

— i 

O 

•H 

—1 

X 

X 

X 

0) 

/*» 

:0 

3 

3 

a 

•W 

a 

CJ 

3 

.c 

2 

O 

3 

3 

3 

0 

> 

s 

*x 

H 

X 

•H 

-3 

3 

VIII-27 


West  Virginia  Department  of  Natural  Resources  (Cont*d) 


VIII-28 


'I’lie  rt)llt)wlnH  li!LLt>rH  r<.‘(|ti.l  re  no  ronponHo. 


VIII-29 


VIII-30 


:;2> 

U.'  ts  2* 

^23 


e 

o 

(j  0) 

(U  ^ 


C  0) 
CO  XJ 
£  -fcJ 


''  Cf)  cn 

u  CO  0) 

I  o  CO  t-  c 

■  u_  o  0) 

I  CO  U.  £ 

>  30  H  X 
I  C  — ' 

••HjCOfc-i 
'  >  O  C  D 

t  -H  £  O  £ 

•  U.  <u  .«  =  . 

I  -D  £4-1  OJ  « 

IS  O  CO  £ 

I  (0  2  0) 

I 

I  CO  T3  CO 

'  £  C 

I  CO  C  • 


o 

w 

c 

CO  O' 


U  (4  CO  >S 


>.  4-> 
(0  (0 
I  *0  0) 
I  c  (- 
I  J  0 
:  UO  0) 


S  0)  TD  (0 

'  £  C  CO  C 

I  £  (0  0)  CT' 

7D 

\  U  U  CO 

I  0)  CO  TD  0)  : 

I  4->  -M  O  T)  ; 

I  3  O 
CO  Q.  (ji  >.  : 


I  TO  CX  CO  5  t-  : 

;  C  £  T3 

I  CO  "O  CO  CT* 

I  C  CO  H  >. 

CO  CO  5  £  t-  . 

CO  • 

O  I  0)  5  Z 

r<\  0)  U  OJ  H 


0)  3 

£  CO  CO 
4^  CO 

u  (0  0) 

3  (1)  -H 
Li.  1-  CL 


uQ)Oa)>ocococo 


3  (0 
O'  CO 
0)  2 


O  0) 

■o  . 

0) 


ID  3  (0  CJ  CJ  ‘ 

£  O  O  O  CO  ■ 

•*-*  >s  ClTD 

U  (m 
3  D  3  I-  CO  • 


D  ^  >v  4.)  >4  U  CO 

C  t-  o  4-1  3  u 
O  D  CO  CO  CO  CO 
£  e  >N  D  CO  D 
D  -u  -H  C  fc-  D  >. 
Ji  t-  CO  O  — I 
CO  (*-  Q.  E  D  Q.rN 


C  D  (X  C 


J  "D 
C 

D  CO 

(4 

3  C 
CO  D 
CO  £ 
D  -u  , 

a  2 

D 

t-  c 


D  C 
4-1  3 
CO  o  ■ 


'  £ 
N  U.  4J 

'  O 

I  >“  2 


*—  u  CO  D  3 

nj  2  >  (0  D  • 

D  £  CO  CO  £ 

C  cn£  D  t4 

-4  — t  o  CO 

cr\  £  M-.  cx-*-)  0- 


>  CO 

•H  t4 
(-1  (0 
■a  o 


o  c  > 


o-icot-oca)*-> 

-H  Ua33»-C0*H 
CO  CO  TJ  4J  3  CP 
O  D  C  O  (0  D 
C>-'4(0t4OC0t-^ 


H  £  CO  -<->  -H  O  Q.  4 


u 

2: 

u 

cyo 

hJ 

< 


UJ 

2 

O 

cc 


O 


u 

i3 

O 

4J 

u 

o 


>1 

rH  0) 
4J  £ 
C  4J 
W  fO 

<U  C;  £  C 

£  e  ^ 

■  •  o 


a^o 
e  c 

•H  u 
<u 

V4 


H  > 
£  0)  -H 
"3  >  ^4 
<U  -H  'O 
U  V4 
u  Q  (TJ 
O 

^  0)  £ 


> 

U 

di 

O4 

3 


>1  <u  • 

0 

•H 

c  0 

>4 

MO)—* 

B 

iH 

IT3 

•H  3 

»— 1 

ITS  U  AJ 

£ 

r-|  W 

0) 

B  CT-H 

c 

3 

£ 

>1 

u 

e  3 

d) 

a  0 

x;  £ 

d) 

3  TJ 

> 

3 

c/i  to 

0 

cn  'o  -H 

Q> 

TJ 

(0 

•H 

c 

C  -H 

d) 

T3  5 

•H 

cn  nJ  3  T3 

£ 

Wl 

C 

to 

M  £ 

C 

C 

0 

(0  0 

W  >1 

(TJ 

0) 

(£ 

£ 

T3  0 

•H 

>4  3 

JJ  3  4J 

U-l  £ 


(TJ 

^  in 
M  M 


to 

U 

0 

0 

CO 

4J 

U 

3 

4J 

Q 

>1 

c 

to 

3 

3 

3 

4J 

(0 

3 

3 

d) 

0 

IX 

TJ 

to 

d) 

CM 

d) 

3 

0 

c 

•H 

•H 

<1; 

u 

VO 

£ 

£ 

d) 

to 

u 

U-l 

0) 

> 

U 

0 

CN 

4-» 

CP 

> 

di 

<u 

•H 

CP 

•H 

0 

b 

•H 

•H 

'O 

£ 

TJ 

Tl 

b 

3 

U 

X 

£ 

rH 

CO 

•H 

C 

•H 

d) 

3 

iH 

•H 

3 

CX 

•H 

*. 

3 

C 

> 

0 

C 

3 

3 

•n> 

0 

C 

•H 

0 

•H 

U 

■H 

a; 

(U 

CP 

u 


C  O  O  0) 
O  4J  C 


0  3 

c  ^  o 


s 

3 

00 

> 

d) 

<13 

to  3  C  3 

<0 

£ 

z 

TT 

g 

•H  pH 

•H 

0) 

, 

m 

4J 

g 

T3  £  4H  -H 

£ 

£ 

3 

pH 

(0 

3 

0) 

C  £  3 

03 

0 

rH 

0) 

2: 

> 

rj  £  TJ  > 

U 

03 

£ 

0) 

X  2 

3 

£  d)  3 

03 

(0 

0 

a£ 

0 

« 

£ 

£  £  £ 

£ 

• 

T3 

C 

rH 

3 

ca 

u 

CP  -H  '0 

£ 

>1  03 

03 

3 

CP 

(0 

T. 

M 

•p4  c  e  03 

3 

03 

•H 

X 

C 

• 

c 

X  03  -H  £ 

5 

C 

U 

0 

0 

•H 

u 

to  pH  -H 

£  £ 

03 

• 

c 

3 

03  0  B 

(0 

CP  03 

cu 

i-i 

0 

pH 

d) 

£  £  £  -H 

3 

•H 

£ 

X 

2: 

s 

(X 

bJ 

Q 

£  U  0  rH 

03 

£ 

£ 

03 

CP 

u 

(C 


VIII-31 


^  r^ 


U 

s 

e 


< 

S  > 

i  3 


•p  (II 
(17  p 
O  M 
M  O 
O  ^ 
Ct. 

•  (t 

0)  c 


c  p 
O  u 
E  V  (T5  Q> 

0)  +J 

-P  (1)  0)  0) 

nj  -O  j:  £ 

+»  -p  -p 

Rj  ^ 

+J  5  -P  « 

O  J3  -H  ^ 

1:0  s  • 

Q^w^  •r^ 

a  X  M  -p  c 
M  <tf  d 

O  -H  ©  rH 

fH  -H  iH  (0 

d  C  ^  «H  © 

■p  ©  a  p  X 
c  o  d  H  -p 

I  Ti  >>4«;  J= 

C  iH  W 
■  rH  d  3 

d  o 

o  X) 

)  © 

C  E  >> 
©  O  C 
(iOE-H  d 


V ; 


© 


E  •H  .3 

s  d  ^ 

Z  « CVJ 

bl  d  § 

.H  uS  > 

X  ©  rH  3 

cu  x 

rH  d  X  - 
d  (C  O  (17 

OS  c  a  c 
o  •  -H 
•  cox 

tH  O  •  H 
X  S  Cd 


25  i-S  i 

Q  a  o 

*4-1  M  r-l 

©  O  ©  M 
X  -C  © 

+J  c  •  ^ 

O  rH  laO  S 

'O  ^  03  C  3 

©  (17  O'  tH 
»  C  V  , 
©  ©  d  M 

^  +j  •  £  © 

V  X  'A  s 
©  ©  rH  •  O 
M  -OS 

©  ^  © 

©  X  ©  >  © 
>  -P  rH  M 
d  O  O  O 

j2  -P  >  Vh 


^g; 


I  u 
>  73 


O* 
I  o 


-H 

■P 

U 

g 


<M 


Vi 

o  S 

i5i 
^  is 

O  w  z 
z|5 

2  5  5 

<  z  S 

G  0  H 
O  ./•... 


a 

o  >» 

«M 
>»  -H 

E  -P 


4  <M  O  • 


VIII-32 


> 

CO 

1 

p 

ov 

•H 

0 

P 

E 

X 

0 

p  f-t 

X 

CO 

> 

0 

• 

•iH 

X  CM 

P 

u  ^ 

•H 

0 

C  3 

c 

4J 

c 

p  p 

X 

P  0 

p 

« 

u 

(—1 

P 

Tl 

O  X 

o 

U-(  w 

p 

3  CO 

u 

C 

c 

w 

0  • 

X 

0  -H 

3 

u 

p 

to  M 

D 

•H 

0 

p 

1-1  c 

T3 

C 

< 

4J  4J 

X 

3 

p  p 

c 

O  X 

Vh  m 

p 

t— 1 

P 

X  X 

1  P 

ft3 

•H  4J 

t: 

P 

X 

p 

•iH 

E  Eh 

<  P 

1— 1 

4J  -P 

rH 

a 

p 

> 

P 

<  > 

X 

0  3 

•H 

• 

u 

c 

P 

E 

,:j 

i  0 

tji 

3 

3 

Vh  4J 

p 

o 

U 

i 

/  0 

o 

•H  X 

U  CO 

X 

3  P 

X 

•H 

^  CO 

A 

in 

X  P 

+J  3 

1 

0  4J 

•H 

X 

0 

P  3 

yA 

•— t 

3 

tn  c 

0 

•H  • 

P 

o 

X 

X 

5  , 

VO 

W  X 

C  -H 

2 

X  X  >1 

u 

3 

a  X 

X 

IS 

X 

CM 

M  tp 

0  E 

X  p  0 

M 

X 

P  0 

X 

c 

tJ  -H 

0 

p 

•H  X  -H 

0 

X 

X 

X  P 

P  CT- 

(  W 

p 

wv 

G  X 

P  X 

3  -H 

X 

CO 

•H 

0  X 

P  ^ 

1  P 

T3 

p  -p 

4J 

CO  0 

c 

c 

c 

<1^  ^ 

/  X 

•H 

X 

■p  -p  Cu 

.  p 

o 

3 

U  0 

0  • 

7  p 

(0 

» 

•« 

4->  y 

X 

C  H 

X 

o 

X 

3  0 

C  r 

P 

w 

P 

X 

4J 

01  »-l 

X 

u 

0 

•H  Al 

1  -c 

•— ^ 

X 

C  4J 

-H 

X  73  p 

0 

P 

C/)  JX 

U 

0. 

•H 

0 

3 

(0  C  C 

a  ^  CO 

■  P 

TJ 

•H  P  0 

0 

p 

a  0  P 

S 

CQ  n 

P 

W  -H 

CO 

X 

0 

P 

tH  0 

P 

C  XX 

l—i 

X 

X  X 

4J 

Cd  X  Vh 

0  P  P 

p 

p 

*— 1  a 

fO 

tn 

Q  P 

cr 

0  .5^  C 

0 

X 

p 

u 

P 

X 

p 

u 

T3 

X 

X 

CO 

u 

o 

Cl. 


■P  O  U 

>1^0  W  4J  3 

fO  c  o  o 
5  fo  e 


>1  Q) 
(DEO 
■P  C 

(Q  U-i  rO 


X 

IT‘X 

X 

X 

•H 

X 

X 

P 

C 

CP 

X  tn 

•H 

X 

M 

•H 

0 

tn 

p 

c 

•H 

•H 

U  -H 

3 

•rH 

CO 

p 

■H 

p 

0 

E 

Q 

3 

p 

0 

u 

• 

CO 

g 

0 

•H 

X 

P 

a  p 

p 

E 

a 

a 

cn 

CO 

3 

w 

X 

'T 

•H 

U 

a  > 

X 

X 

•H 

a 

a 

X 

P 

£ 

'l-l 

P 

00 

CM 

> 

•H 

3  -H 

X 

c 

X 

0 

p 

u 

> 

2 

VO 

P 

c 

P  X 

p 

Q 

P 

• 

u 

m 

CM 

U 

p 

P 

u 

X 

CO 

tn 

X 

u 

b 

p 

P 

X 

0 

X  c 

0 

CO 

•H 

• 

X 

P 

3 

a 

X 

Ul 

cn 

X  >-i 

X 

•H 

X 

a 

c 

X 

X 

X 

3 

P 

X 

3 

P 

P 

CP  P 

CO 

X 

•H 

•H 

X 

3 

a 

C/2 

X 

0 

E 

X 

TJ 

C  X 

CO 

c 

X 

P 

X 

X 

P 

02 

*> 

E 

X 

c 

0  ^ 

c 

0 

X 

tn 

X 

c 

(0 

p 

X 

O' 

tn 

3 

< 

p 

S>4  P 

0 

< 

u 

0 

X 

X 

X 

(0 

c 

• 

c 

£ 

X 

X 

p 

p 

P 

c 

p 

P 

0 

O 

•H 

X 

to  CO 

o 

X 

X 

0 

X 

p 

\ 

• 

u 

c 

M 

O' 

•H 

c 

tn 

E 

c 

X 

u 

0 

0 

t 

X 

•H 

P  X 

o 

0 

p 

P 

p 

X 

2 

£ 

El. 

£ 

a 

Ed 

£ 

X 

3  E- 

o 

E 

E 

2 

E 

0 

u 

^  9. 


8| 
^  > 


m 


"O 

8  t; 

(j  u 

X  o 
o  u. 

"4l 

HI 

CQ 


'd' 

rsi 

VO 


S 

T?  "S  X  $ 

C  Ol  o 
o 


_  SCO 
X  2  •  ,E 
,?  0  O 


X 

S  X  S  i  5 


_  c 

o  - 


■O  « 

^  I  S  °  8 

c  >  ^  =  S  "O 

E  S  E  *  8^ 

I  o  I"? 

LjJ  ^  *-  • 

C  > 

P  t: 


a  » 

^  w  ♦.  O  J 

-h  S 

"•-■si-i 

i  ^*2- 


.5! 


^  n 
0)  X  vn 
3  jr  fN 


<u 

c 

o 

X 

o 

s 

>  k. 

-r  S 


o 

0) 

Q 


s  □ 

w  5 

si  _  ^  _ 

§  ■=  5  »;  c  a 

°,'^^  "s  > 

^  ==;-S-ii 

>  o  S 

•“  y,  ^ 

=  i  8^5 
gxl^  e"? 

2^0 
<D  <•-  O 

c  a  ' 
o  c  ^  X 
« 2- 

!!  o  i  o 

•-  '^  ^  .?  Q-c 

■  ~Z^  -n—  i 

.«  i>  I  Si! 

X  c  •  ^  (U  tu 

I—  X  $  tX  -O  -U 


c  — 

X  O 

; 

<D 


S  S  5. 


-c  o 


J  « 
o  £ 

0)  D 


*  o 

O  to  P 

1^1  = 
-4-^0  — 

o  o  </» 

ScA  5 

•X  crv  —  0) 

|-j  8: 

■O  Q.  O 
■g  X  «  £ 
O-^  -  ^  - 

S  "S  y  S 

»-  g  3  2  « 
O  2  «> 


-  £ 
c 


c 
O  w 

*S  C 
9-c 


o 

■D 

V. 

O 

5 


o 

o 

X 

•D 


S  Q.  O  2  *“ 

^  S  4> 
3  3  2  i  > 
V)  ^  j2  "D  o 

2  s  g|  s 

O  £  _  Q.^ 

53  u  ®  o  P 
C  D  'X  X  -= 
5  X  C  c  2 

o  2  °  5 

4>  i/»  4) 

iliil 

7  §  ° 

ii  ‘J  i2  ^  ^ 

8t  >- 

5  0,  W  ^  4- 
10  3  4-  v» 


i? 

^  > 


VIII-33 


VIII-34 


•  t/)  £  0 
li.  0}  CD 

4-*  CT  1/1 

£  «/i  c  •  C 

Q.  0)  O  O  — 


0  — 

«/>  CO 

M-  w  cn 

—  c  — 

<T3  4/ 

£  6  »- 

<U  6  0) 


3  Q. 
3  0  0) 
O  t/) 

>.  j: 

4-*  T3 
01—0) 
c  5  4-1 
—  (T) 


j-i-o 
6  —  w 
rtj  —  CO 


—  3  >  —  — 


o  c  — 

i_  —  3 

W  E  ^ 
w  c  : 
(U  o  "O 
£  u  c  — 

4->  (Q  0) 
<—  > 
CO  —  1-  4) 
—  nj  0)  — 

LkJ  1-  -O 
0)  E  0) 
0)  >  —  E 
-CO 


4)  ‘ 


«/l 


C  J=  o  0» 

—  4.4  .C 


C  4.*  Q.  o 
4)  O  E  .O 
i_  0)  —  iTJ 

<u  w- 

U..  <«.  4-<  4_l 

4)  4)  O  ^ 
1-  0) 

J=  CL  C 
»*-  U  X  — 
O  3  4)  T) 


4)  4) 
.Q  > 
6  'T5 
3  X 


<D  — 

c  i 


i  2 

(U  - 

3  41 
O 

wi  4) 


c  E 
O  »- 
—  4)  . 


E  fO 
4)  4) 
-C  E 


4)  a  c  o  — 

a  —  *-» 

i/i  41  'T3  4)  n) 

<D  x:  E  E  cn 

w  4)  o  — 


rtj  —  j 

—  >.  4 

4)  — 


£  C  4)  O 
1/1  4)  CD  4) 


3  I/I 
4-1  T3 
in  41  : 

—  X  • 
■D  lO  "O 


c  — 

in  (D 
<13  C 

4.J  0) 

X  4.) 

3  — 
o  'O  1)  4)  — 

■O  TD  w  3 

"O  <X)  .O 

4)  —  E  3 

3—1  O 

3  C  4)  C 

X  TJ  X  Z 

E  4J 


II 


3 

X  — 

01  — 


o  o 

-^-Lc  £  ™ 

>.  u  m  O'  "O 

—  ^  4)  -a  i-  4) 

4)  X  C  —  «-< 

\  O  <13  >  — 


X  03  m  — 

ig  —  4)  c 

r  X  3  X 


Ol  C  >4- 
fD  4) 

>n  E  O 

—  4)  «n 


§1 

u  a 

85 

£ 


C  aj 

O  0. 

I  ® 

5  - 

5* 


o  t 
01  * 
T  O’ 
a  3 

®  S 


VIII-35 


VIII-36 


AMERICANS  COMMITTED  TO  CONSERVATION 
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INDEX 


SECTION 

IX 


'•A  W 


INDEX 


A 


C  (Continued) 


Access . 11-18 

21,  40,  V-9,  24,  26,  94,  VI-5 
11 

Accommodations,  visitor . 11-23 

Acidity . 11-69 


V-63,  70,  73,  79,  82,  86  (see 


also  Precipitation,  acid) 


Acquisition  Program . IV-9 

V-2,  36,  76,  90  (see  also 
Easements,  scenic) 
Aesthetics,  see  Visual  Resources 

Agriculture . II-9  ,  18 

(see  also  Grazing) 


Airport  Service . 11-21 

Air  Quality . V-101,  VI-5 

Alternatives, 

comparison  of . VI-6 

description  of . IV-6 

formulation  of . IV-1 

effects  of  implementation . V-1 

evaluation  of . VI-1 

range  of . IV-1,  VI-12 

selection  of . IV-4 

(see  also  No-Bulld  Alternative) 

Aquatic  Community . 11-74,  V-72,  85 

Archeological  Resources . 1-7 

11-44,  V-49,  VI -5 

Attractions . 11-22 


B 


Concerns . 1-4,  VI -14 

Consistency . 1-7,  V-106,  VI- 12 

Construction  Costs,  see  Costs, 
construction 

Consultation . VIII-1 

(see  also  Public  Participation) 
Coordination,  see  Public  Participation 

Corridor  H . 11-20,  22 

Costs, 

project  (general) . 1-6 

IV-8,  25,  V-2,  46,  VI-l,  8,  11 

acquisition .  •  •  •  •  V**2 

constructionIV-8,  V-5,  34,  44,  VI-8 

engineering . IV-8,  V-5 

erosion  control . IV-8,  V-5 

maintenance . V-6,  26 

reclamation . V-4 

recreation  program . V-5 


Cranberry  Mountain  Visitor’s  Center.. I-l 


11-32,  •••  41 

Criteria,  evaluation . III-l,  VI-12 

Cup  Run . 1-4 


D 


Deer,  white-tailed . 11-61 

63,  V-97,  98,  VI-9 

Design  Criteria . .IV-5,  V-1,  11 

Development  Projects . 11-46 


Bat, 

Indiana . 11-59,  V-98 

Virginia  big-eared . 11-59,  V-9U 

Beaver .  11-63,  V-101 

Beaver  Creek . 1-4 

V-70,  85. ,101 

Benefit/Cost  Analysis*.  V-46,  VI-1,  8,  15 

Big  Spring  Fork . 1-4 

V-16,  70,  83,  VI-9 

Birds . 11-62 

Black  Bear . 1-5 

11-57,  58,  63,  V-93,  94,  96 

98,  .100,  VI-3,  9 

Bobcat . 11-61 


Bowden  National  Fish  Hatchery. .1-4 ,  V-61 

C 


Campgrounds . 11-23,  42,  IV-14 

Carbon  Monoxide . V-103,  104 

Cass . .11-2,  46,  59 

Cass  Scenic  Railroad . II-5 

22,  42,  V-11,  23 

Categories,  impact . VI-6 

Caves . 11-57 

Cheat  Minnow . 11-78^  V-76,  84 

Cheat  Mountain  Salamander . 11-60 


V-90,  99,  VI-9 

Climate . 1-7,  II-3,  V-105,  VI-5,  10 

Cloverlick  Creek . 1-4,  V-70,  85 

Coal . II-ll 

48,  V-27,  28,  32,  33,  39,  65,  VI-4,  10 
(see  also  ilining) 


E 


Economic  Development  Plans . 

Easements ,  scenic . . . 

V-12,  18,  27,  29,  33, 
86,  90,  VI-1,  5,  9 

Economy . 1-4,  II-6,  V-22,  32, 

Edray  Trout  Hatchery . 


. .11-14 
.  IV-11 
49,  76 

VI -2,  4 
- 1-4 


II-5,  78,  V-56,  61,  80 

Elk  River . 1-4,  11-64,  74 

Elklick  Run .  V-70,  86,  VI-9 

Emergency  Services . 11-21 

Employment . 1-5 


II-8,  9,  V-32,  33,  VI-2,  8 
Endangered,  Threatened  or  Rare 

Species . 1-5,  11-59,  V-98 

Energy . 1-6,  V-40,  VI-5,  10 

Engineering. .. 1-7 ,  IV-6,  V-1,  VI-1,  7,  8 

Erosion . 11-66 

Excavation . V-1,  VI-7 


F 


First  Fork . 1-4 

Fish . 1-4,  11-74,  V-61,  72,  85 

Fisher . 11-60,  V-81,  85,  86 

Fish  Hatchery  Run . 1-4,  11-70 

Fishing . 11-42,  v-81,  85,  86 

Floodplains . V-101 

Forestry,  see  Timber 


G 


N 


Geology.  . 11-47, 

V- 

32, 

70, 

.  71,  VI 

-2, 

6, 

8 

Grazing. . . . 1-3 , 

II 

-9, 

18, 

,  V-30, 

34, 

VI 

-4 

Green  Bank . 

■  3 

Greenbrier  River.. 

,11- 

-2,  64, 

74, 

V- 

16 

Groundwater . 

II 

1 

00 

,  V- 

-61,  79, 

VI- 

-2, 

9 

Grouse ,  ruf f ed . . 

,11-61, 

64, 

VI 

-9 

H 


Habitat,  wildlife . 11-56,  V-87 

Hardwoods,  northern . 11-33,  V- 29 

Heavy  Metals . 1-3 

11-72,  V-71,  73-,  83,  86' 

Historic  Resources . 1-7 

11-22,  44,  V-49,  VI-3 


History,  area . 11-44 

History,  project . I“l»  VI-11 

Hunting . II-  42 


38,  39,  V-94,  100,  VI-3,  9 


I 


Impacts, 

summary  of . VI-1 

Income . 1-5,  II-9 


Interpretive  Facilities,  see  Trails, 
interpretive 
Issues,  see  Concerns 

J 

K 

L 


Lambert  Run . 1-4 

Land  Ownership . II-l,  V-36 

(see  also  Acquisition  Program) 

Landslide  Potential . I~7,  V-32,  VI-2 

Land  Use . 11-17,  V-18,  VI-2,  6,  8 

Limestone. .. II- 37,  V-61,  79,  VI-2,  8 
Livestock,  see  Grazing 
Location  Criteria,  see  Criteria, 
location 


M 

Maintenance,  highway . V-6,  34,  77 

Management  Plans,  see  Plans,  management 

Management  Programs . IV- 9 

(see  also  Acquisition  and 
Recreation  Programs) 

Manufacturing . II-ll 

Marlinton .  I“2,  11-14,  V-23 

Mineral  Resources . 11-48 

(see  also  Coal) 

Mining . .1-4 

II-ll,  18,  48,  69,  72,  V-27,  64 
VI-4,  10  (see  also  Coal) 

Mower  Lumber  Company 

V-27,  63,  87,  93 


National  Radio  Astronomy 

Observatory . II-3 

22,  38,  IV-1,  V-20,  24,  VI-3,  6,  9 
National  Register  of  Historic  Places, 
see  Historic  Resources 
National  River  Inventory,  see  Wild  and 
Scenic  Rivers  Systems 


Need,  project . 1-3,  VI-14 

No-Build  Alternative . IV-24 


V-17,  27,  64,  87,  VI-13 
0 


Opportunities,  project . 1-4,  V-17 

Overlooks ,  scenic . 11-41 


IV-14,  V-12,  14,  VI- 7 
P 


Permits,  required . 1-8 

Planning,  project . I-l,  VI-11 

Picnic  Areas . IV-16,  V-12,  14,  VI-7 

Plans,  management 

Forest . 11-62,  80»  V-106,  VI-12 

resources . 11-62,  80,  VI-13 

sub-unit . II-l,  62,  80,  VI-12 

visual . IV-11,  12,  V-18,  27,  29 

wildlife . 11-62 

Plans,  national  regional 

and  local . II-6 

14,  80,  V-19,  106,  VI- 12 

Population . II-6,  V-19 

Precipitation,  acid . II-4 

69,  V-70,  101 

Public  Law  93-87 . I-l 

IV-23,  V-28,  32,  84,  VI-11 

Public  Participation . VI- 14,  VIII-1 

Public  Working  Groups,  see  Public 
Participation 

Purpose,  project . 1-3 


9l 

R 


Railroads . 11-20 

Range,  see  Grazing 

Reclamation . IV-11,  V-4,  VI-8 

Recreation . 1-4 

7,  11-18,  41,  IV-12,  V-3,  12,  22 
81,  VI-1,  3,  8,  11 

Recreation  Opportunity  SpectrumlV-lA,  V-12 
Revenue . .11-14,  V-32,  VI-2,  6,  8 


Richwood . I-l»  VI-11 

Road  Kills  (wildlife) . V-98 


Roads,  see  Transportation  Facilities 

S 


Safety . 1-3,  7,  V-11 

Scenic,  see  Visual  Resources 

Second  Fork . I~4,  11-69,  y-101 

Sedimentation . 1-3 

11-66,  V-3,  53,  68,  72,  80 
86,  VI-  3 


S  (Continued) 


W 


Shavers  Fork . I“-3 

4,  II-2,  43.,  64,  74,  V-1,  17 
65,  70,  85,  86,  VI-9 

Significance,  criteria  of . V-86  ,  VI -6 

Skiing . 11-36 

Snowfall . II”3,  V-105 

Snowshoe  Hare . 11-57 

59,  63,  64,  y-91,  93,  94,  97 

Snowshoe  Resort . Il“l»  5 

22,  26,  36,  42,  43,  V-23,  24,  65 
88,  VI-5,  10 

Social  Impacts . V-18  ,  VI -2 

Soils _ 1-7,  11-47,  V-5,  52,  VI-2,  6,  8 

Special  Interest  Areas . II-4,  23 

Spruce,  red . 11-53 

56,  60,  V-29,  VI-4,  10 
State  Parks  &  Forests . 11-22,  32 


Suitability,  as  scenic  highway . V-12 

VI -1,  7 

T 

Taxes . 11-14,  V-37,  39 

(see  also  Revenues) 

Temperature . II“3,  V-105 

Threatened  and  Endangered  Species,  see 
Endangered,  Threatened  or  Rare 
Species 

Timber . 1-6 

II-ll,  51,  72,  V-29,  33,  39,  65 
VI-4,  6,  10 

Temperature,  water . 1-5,  V-66,  73,  82 

Topography . II-2 

Tourism . 11-21 

V-22,  32,  39,  VI-5,  6,  10,  ;i 

Traffic . V-9 

Trails,  interpretive . II- ^1 

IV-17,  V-12,  VI-7 

Transportation  Facilities . I- II-ll 

Trout,  see  Fish 

Turbidity . 1-5 

Tygart  Valley  River . I-^ 

11-64,  74,  V-70,  85,  VI-9 

U 

Upper  Shavers  Fork  Sub-Unit,  see 
Plans,  management 

V 


Vegetation . 11-51 

54,  56,  V-14,..17,  91,  92,  93,  94,  104 

Visibility . V-105,  106 

Visitors,  see  Tourism 

Visual  Resources . I-J 

11-43,  IV-11,  14,  V-14,  48,  81 
VI-1,  5,  7,  11 

Visual  Quality  Objectives . IV-12 


V-18,  27,  29,  76,  90 


Water  Resources . 1-4 

11-64,  79,  V-65,  VI-3,  6,  9 
(see  also  Groundwater) 

Wetlands . 11-57,  V-101 

Wild  and  Scenic  Rivers  System . 11-64 

Wildlife - 1-5,  11-56,  V-87,  VI-3,  6,  9 

(see  also  individual  species) 

Wild  Turkey . 1-5 

11-57,  58,  63,  V-90,  91,  93,  94, 
96,  97,  98,  100,  VI-3 
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SECTION 
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APPENDIX  A 


August  13,  1973 


Public  Law  93-87 


87  ST'-T.  279 

HICUI.ANI)  SCKNIC  HIGHWAY 


Skc.  K'l.  (a)  The  Sec'ietiirv  of  Acriculturc  (arting  throu;rh  the 
Forest  Service)  is  aiitliorized  to  develop  ancl  construct  as  a  parkway 
the  Hifrldaiul  Scenic  Higliway  from  West  Virginia  State  Route  ;19  to 
U.S  250  near  Barton  Knob.  Xotwithstancling  subsection  (c)  of  sec¬ 
tion  103  of  title  23,  United  States  Code,  such  parkway  shall  be  a  route 

on  tlie  Federal-aid  secondary  system. 

(b)  The  route  from  Richwood,  West  Virginia,  to  U.S.  21)0  near 

Barton  Knob,  via  West  Virginia  State  Route  39  and  the  parkway 
authorized  by  subsection  (a)  of  this  section  shall  be  designated  as  the 
Highland  Scenic  Highway.  ,  • 

(c)  The  Secretary  of  Agriculture  is  authorized  to  acquire  riglits- 
of-way,  land  containing  such  rights-of-way,  and  interests  in  land, 
includiiig  scenic  easements  and  mineral  rights,  necessary  to  canr  oirt 

nurT>OSC  of  A  SC£&1C  Addition  to  tlic  ACQlllsitlOll  of  5?licl) 

bSrSd^ntmlSin  iSds,  lunds  .vailabl.  for  parWav,  ahall  b. 
available  for  the  reclamation  of  lands  within  the  scenic  corridor  of  tlie 
Highland  Scenic  Highway.  ^ 

(d)  Funds  available  for  parlovays  shall  be  available  for  signs  on 
Interstate  highways,  Appalachian  highways  and  other  appropriate 
hi^hwavs  at  natural  points  of  access  to  such  geogniphic  area,  indicat¬ 
ing  the  direction  and  distance  to  the  Highland  Scenic  Highway  and  to 
Richwood  as  “Gateway  to  the  Highland  Scenic  Highway'’. 

(e)  Funds  available  for  parkways  shall  be  available  for  upgrading 
that  portion  of  West  Virginia  State  Route  39  designated  as  the  High¬ 
land  Scenic  Highwav  to  appropriate  standards  for  a  scenic  and  i-ecrea- 
tional  highway,  including  the  construction  of  vistas  and  other  scenic 

improvements.  ,  .  ,  •  i  /  \ 

{{)  The  Highland  Scenic  Highway  as  authorized  by  subsection  (a) 
of  this  section  and  all  associated  lands  and  rights-of-way  shall  be  man¬ 
aged  as  part  of  the  Monongahela  National  Forest,  solely  for  scenic  and 
recreational  use  and  passenger  car  travel.  ■  /  \ 

(g)  The  Highland  Scenic  Highway  as  authorized  by  subsection  (a) 
of  this  section  shall  be  designed  and  constructed  in  accordance  with 
standards  appropriate  for  a  scenic  highway,  providing  for  moderate 
speeds  and  .minimizing  modification  to  topographic  contours  and 

natural  drainage.  .  ,  ,  ,  c.  •  -tr-  i, 

(h)  Construction  of  the  portion  of  the  Highland  Scenic  Highway 
as  authorized  by  subsection  (a)  of  this  section  which  is  pro|)osed  to 
be  constructed  through  the  upper  Shavers  Fork  waterslied  shall  not 

be  initiated  until —  ^  ^  i  j  * 

(1)  the  Forest  Service  has  acquired  sufficient  lands  and  inter¬ 
ests  in  land  (including  mineral  rights)  in  such  watershed  to  assure 
an  adequate  scenic  corridor  for  the  Highland  Scenic  Highway 
and  the  control  of  water  quality  in  Shavers  Fork;  and 

(2)  the  completion  of  a  geological  and  soil  survey  of  any  pro¬ 
posed  route,  conducted  in  cooperation  with  the  Division  of  Water 
Resources  of  the  West  Virginia  Department  of  Natural  Resource. 

(i)  Any  parkway  authorized  in  the  future  to  proceed  southward  in 
such  area  shall  begin  in  the  immediate  vicinity  of  RichwocKi,  ii  est 

Virsinia.  •  j 

(j)  Any  connection  of  the  Highland  Scenic  Ilichway  as  authorized 
by  subsection  (a)  of  this  section  with  Corridor  H  of  the  Appalachian 
Development  Highway  System  or  any  more  northerly  segment  of  the 
Highland  Scenic  Highway  shall  utilize  e.xisting  routes  and  not  involve 
con^struction  through  the  ^fonongahcla  National  Forest  between  U.S. 
250  and  Cunningham  Knob. 


Ante,  p.274. 
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FIGURES 


POINTS  OF  INTEREST 

1.  National  Radio  Astronomy  Observatory 

2.  Cass  Scenic  Railroad 

3.  Snowshoe  Resort 

4.  Gaudineer  Scenic  Area 

5.  Edray  Trout  Hatchery 

6.  Blister  Run  Swamp 

7.  Falls  of  Hills  Creek  Scenic  Area 

8.  Cranberry  Glades 

9.  Cranberry  Mt.  Visitor's  Center 

10.  Tea  Creek  Campground 
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EXISTING  OVERLOOKS 

1 1 .  Cranberry  Glades  Overlook 

12.  Big  Spruce  Overlook 

13.  Little  Spruce  Overlook 

14.  Little  Laurel  Overlook 

15.  Red  Lick  Overlook/Picnic  Area 
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FIGURE  4A 

LAND  OWNERSHIP 
MONONGAHELA  NATIONAL  FOREST 
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National  Purchase  Unit 

U.S.  Surface  and  Private 
Mineral  Rights 

U.S.  Fee  Ownership 

Private  Surface  and  Subsurface 

Coal  Deposit  Boundary 


Source:  Monongahela  National  Forest  Land  Management  Plan 
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FIGURE  17 

LOCATION  OF  SPRINGS  AND  SUBSURFACE  DRAINAGE 
EDRAY  FISH  HATCHERY 
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APPENDIX  D 


SOIL  SERIES 


Several  soil  series,  as  established  by  the  U.S.  Department  of  Agriculture, 
Soil  Conservation  Service,  are  found  in  the  area  under  study  for  the  extension 
of  the  Highland  Scenic  Highway.  These  soils  include  those  which  are  residua  , 
colluvial  and  alluvial  in  origin.  The  residual  soils  are  the  most  common. 


Brief  descriptions  of  the  soils  in  the  study  area  in  accordance  with  USDA^ 
soil  resource  inventory  and  survey  reports ^  follows.  More  detailed  information  ^ 
on  the  study  area’s  soils  can  be  found  in  the  "Soils  and  Geology  Technical  Report  . 


a.  Atkins  Series 

The  Atkins  Series  consists  of  deep,  poorly  drained  soils  occuring 
on  terraces  and  floodplains.  The  soil’s  sediments  washed  mainly  from  acid  shale 
siltstone  and  sandstone. 


b .  Belmont  Series 

The  Belmont  Series  consists  of  moderately  deep  to  deep,  gentle 
to  very  steeply  sloping,  well  drained  soils  in  a  benched,  mountainous  landscape. 
The  soils  were  derived  from  limestone,  limy  shale,  acid  shale  and  sandstone. 

c.  Brlnkerton  Series 

The  Brinkerton  Series  consists  of  deep,  gentle  to  moderately 
sloping,  somewhat  poorly  and  poorly  drained  soils.  The  soils  occur  in  a 
mountainous  plateau  landscape  at  the  heads  of  streams,  in  seepage  spots  and 
nearly  level  areas  along  drainages.  The  soils  were  derived  from  acid  shale, 

siltstone  and  sandstone. 

d.  Calvin  Neutral  Substratum  CT&as)  Series 


The  Teas  Series  consists  of  moderately  deep  to  deep,  gentle  to 
steeply  sloping,  well  drained  soils  in  a  benched,  mountainous  landscape.  The 
soils,  which  normally  occur  in  the  upper  part  of  the  landscape,  were  derived 
from  acid  and  limy  shale,  siltstone  and  sandstone. 

e.  Cookport  Series 

The  Cookport  Series  consists  of  moderately  deep  to  deep,  gentle 
to  moderately  sloping,  moderately  well  drained  soils  in  a  hilly  and  plateau 
like  landscape.  The  soils  occur  on  nearly  level  broad  flats  and  sloping  benches 
and  were  derived  from  acid  sandstone,  shale  and  siltstone. 

f.  Dekalb  Series 


The  Dekalb  Series  consists  of  moderately  deep  to  deep,  gentle  to 
steeply  sloping,  well  drained  soils  in  a  mountainous  landscape.  The  soils 
occur  on  both  mountain  tops  and  side  slopes  and  were  derived  from  acid  sandstone. 
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Ernest  Series 


The  Ernest  Series  consists  of  deep,  gentle  to  moderately  steep, 
moderately  well  drained  soils  in  a  hilly  and  plateau  like  landscape.  The 
soils  occur  on  footslopes  along  drainageways  and  in  coves  and  were  derived 
from  acid  shale,  sandstone  and  siltstone. 

h.  Lickdale  Series 


The  Lickdale  Series  consists  of  deep,  level  or  nearly  level, 
very  poorly  drained  soils  occurring  on  upland  flats  and  depressions  as  colluvium. 
The  soils  were  derived  from  acid  sandstone  and  shale. 

i.  Meckesville  Series 

The  Meckesville  Series  consists  of  deep,  gentle  to  steeply 
sloping,  well  drained  soils  occuring  as  colluvium.  The  soils  derived  from 
acid  sandstone,  limestone,  acid  and  lin^r  shale. 

j .  Nolo  Series 


The  Nolo  Series  consists  of  moderately  deep  to  deep,  nearly 
level,  somewhat  poorly  to  poorly  drained  soils  occurring  in  a  mountainous 
landscape  on  level  ridge tops  and  benches.  The  soils  were  derived  from  acid 
sandstone  and  shale. 

k.  Pope  Series 

The  Pope  Series  consists  of  deep,  nearly  level  to  gently  sloping, 
well  drained  soils  occurring  on  tarraces  and  floodplains.  The  soils  were 
derived  from  acid  sandstone,  shale  and  siltstone. 
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APPENDIX  E 


GEOLOGIC  FORMATIONS 


The  exposed  rock  in  the  area  under  study  for  the  extensions  of  the 
Highland  Scenic  Highway  is  sedimentary  in  origin  and  range  from  Late  Devonian 
to  Early  Pennsylvanian  in  age. 

Descriptions  of  these  geologic  formations  are  presented  below.  More 
detailed  information  on  the  area's  geology  can  be  found  in  the  "Soils  and 
Geology  Technical  Report".^ 

Pottsville  Group 

The  Pottsville  Group  of  Early  Pennsylvanian  age  consists  predominantly 
of  sandstones  and  conglomerates  with  some  coal  and  shale  beds.  It  is  subdivided 
into  the  Kanawha  and  New  River  Formations. 

Mauch  Chunk  Group 

The  Mauch  Chunk  Group  is  formed  primarily  of  nonmarine  shales  and 
sandstones  with  red  beds  predominating  near  the  top.  It  is  subdivided  into 
the  Blues tone,  Princeton,  Hinton,  and  Bluefield  Formations. 

Greenbrier  Group 

The  Greenbrier  Group  of  Middle  Mississippian  age  is  composed  of 
limestone  with  several  shale  or  sandy  shale  interbeds.  The  limestones  tend 
to  be  massive,  dark  gray,  frequently  oolitic  units. 

Maccrady  Group 

The  Maccrady  Group  is  quite  thin.  The  upper  portion  is  a  gray, 
weathering  to  yellow,  argillacecous  limestone.  The  remainder  is  a  calcareous 
shale . 


Pocono  Group 


The  Pocono  Group  is  the  basal  member  of  the  Mississippian  strata. 

It  is  a  coarse  reddish-brown  sandstone,  often  cross  bedded  and  conglomeratic. 
Brown,  bluish-gray,  and  occasionally  red  sandy  shales  and  impure,  lenticular 
coals  occur  as  interbeds.  The  Broad  Ford  and  the  Berea  Sandstones  are 
potential  oil  and  gas  bearing  members  of  this  group. 

Hampshire  Formation 

The  Hampshire  Formation,  also  known  as  the  Catskill  Series,  is  the 
youngest  Devonian  formation  in  the  study  area.  It  is  composed  of  red  to  green, 
cross  bedded  shaly  sandstones  and  sandy  shales  with  streaks  of  coal. 
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Chemung  Group 


The  Chemung  Group  is  formed  by  a  series  of  interbedded,  olive-colored 
sandstones  and  shales.  The  sandstones  are  fine  grained,  hard,  and  can  be 
massive  or  flaggy.  The  shales  are  thin  bedded  and  easily  eroded. 

Stratigraphic  units  older  than  the  Chemung  are  not  described  here 
because  they  are  not  exposed  in  the  study  area. 
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XI.  LIST  OF  PREPARERS 


The  following  is  a  listing  of  personnel  who  were  primarily  responsible 
for  preparing  this  Draft  Environmental  Impact  Statement,  their  educational 
and  experience  backgrounds  and  the  sections  of  the  Statement  for  which  they 
are  responsible: 

CONSULTANT  PERSONNEL 

Robert  M.  Williams,  BSCE,  P.E.  -  General  Report  Preparation  Supervision, 
Engineering,  Air  Quality  -  Chief,  Environmental  Studies  Section,  Transportation 
Division,  GFC&C.  Twenty-five  years  experience  in  highway  and  transportation 
planning  and  design  including  8  years  experience  in  preparation  of  environ¬ 
mental  assessments  and  statements  for  transportation  projects  and  programs. 

Has  performed  environmental  studies  for  highways,  bridges,  and  mass  transit 
facilities  in  Delaware,  Pennsylvania,  New  York,  New  Jersey,  Massachusetts, 
Connecticut,  Michigan,  Indiana,  Illinois,  Florida,  West  Virginia,  and  the 
Republic  of  Colombia. 

Bettyann  C.  Bowers,  BS,  Biology,  Certified  Wildlife  Biologist  (TWS) ,  Environmental 
Professional  (NAEP)  -  General  Report  Preparation,  Wildlife,  Water  Quality,  Wetlands 
Environmental  Scientist,  Transportation  Division,  GFC&C.  Seven  years  experience 
in  environmental  studies  and  the  preparation  of  environmental  assessments  and 
statements  for  transportation  projects.  Has  performed  environmental  studies, 
including  aquatic  and  terrestrial  ecology  studies,  stream  surveys  and  wetland 
investigations  for  highways,  bridges,  and  mass  transit  facilities  in  Pennsylvania, 
Massachusetts,  Connecticut,  New  Jersey,  New  York,  Michigan,  Florida,  Illinois, 

West  Virginia,  and  the  Republic  of  Colombia. 

David  F.  Royer,  BS,  Community  Development,  MRP  -  Regional  Planning,  Member,  APA  - 
Land  Use,  Social/Cultural,  Consistency  with  National,  Regional  and  Local  Planning, 
Acquisitions  Programs,  Economic  Impacts  -  Transportation  Planner,  Transportation 
Division,  GFC&C.  Seven  years  experience  in  urban  development  and  transportation 
planning!  traffic  engineering  and  environmental  impact  studies.  Performed 
environmental  and  historical  impact  studies  for  transportation  projects  in 
Pennsylvania,  New  York,  Flordia,  and  West  Virginia. 

Joseph  B.  Kriz,  BS ,  Biology,  BA,  Geoenvironmental  Studies  -  Water  Resources/ 
Quality,  Terrestrial  and  Aquatic  Ecology  -  Environmental  Scientist,  Transporta¬ 
tion  Di^sion,  GFC&C.  Two  years  experience  in  environmental  studies  and  the 
preparation  of  environmental  assessments  and  statements  for  highway,  bridges, 
mass  transit  facilities  and  community  development  projects  in  Pennsylvania, 

New  York,  Indiana,  Illinois,  Florida,  and  West  Virginia. 

Patricia  S.  McPhelim,  BA,  Political  Science,  Graduate  Work,  Economics 
Economics,  Employment,  and  Revenue  -  Economic  Analyst,  Checchi  &  Co.  Sixteen 
years  experience  in  economic  and  market  analysis  and  economic  development 
planning.  Participated  in  economic  planning  studies  in  Southeast  Asia,  South 
America  and  the  United  States,  including  identification  and  feasibility 
analysis  of  enqjloyment  generating  business  opportunities,  commodity  distribu¬ 
tion  programs  and  domestic  and  international  markets  of  agricultural  and  crafted 

products. 


Jeanne  V.  Beekhuis,  BA,  Psychology,  Graduate  Work,  Business  Administration/ 
Economics  -  Tourism,  Recreational  Resources  -  Tourism  Consultant,  Checchi  &  Co. 
Twenty-nine  years  experience  in  economic  and  marketing  analysis,  particularly 
related  to  tourism  development  and  promotion,  real  estate  development,  and 
industrial,  commercial,  and  residential  development.  Has  performed  tourism 
policy  and  development  studies  in  Delaware,  New  York,  Virginia,  Oklahoma, 
Pennsylvania,  Wisconsin,  Arkansas,  Massachusetts,  West  Virginia,  Dominican 
Republic,  El  Salvador,  Costa  Rica,  Honduras,  Argentina,  the  Bahamas,  Puerto 
Rico,  the  Virgin  Islands,  Canada,  Iceland,  and  the  Middle  East. 

Frank  A.  Smolko,  Assoc.  Engineering  -  Engineering,  Location  Studies  -  Highway 
Engineer,  Transportation  Division,  GFC&C.  Twenty-five  years  experience  in  design 
and  planning  of  transportation  and  flood  control  projects,  including  highways, 
expressways,  interchanges,  mass  transit  railways,  guideways  and  stations,  stream 
channel  protection  and  relocations,  bridges  and  drainage  structures,  sanitary 
landfills,  soil  conservation  and  erosion  control  plans  and  the  preparation  of 
property  acquisition  and  demolition  plans.  Has  performed  location  planning, 
preliminary  and  final  engineering  studies  for  projects  in  Connecticut, 

Illinois,  Pennsylvania,  Delaware,  New  York,  New  Jersey,  District  of  Columbia, 
Georgia,  West  Virginia,  Florida,  Maryland,  Nigeria,  and  El  Salvador.  Certified 
Senior  Engineering  Technician. 

Victor  J.  DePallo,  MLA,  Landscape  Architecture  -  Recreation  Development  Program, 
Visual  Resources  Management,  Suitability  asu Scenic  Highway  -  Landscape  Architect, 
Synterra,  Ltd.  Seven-years  experience  in  landscaping  and  visual  quality 
management,  control,  and  enhancement  for  major  transportation,  urban  development, 
recreational  area  and  parklands  development  projects.  Participated  in  the 
preparation  of  master  plans  and  environmental  studies  for  highways,  expressways, 
mass  transit  facilities,  and  residential  areas.  Has  performed  assignments  in 
Pennsylvania,  New  Jersey,  New  York,  West  Virginia,  Georgia,  North  Carolina  and 
California. 

John  G.  Diviney,  BSCE,  MSCE,  P.E.  -  Soils  -  Soils  Engineer,  Geotechnical  Group, 
GFC&C.  Twelve- years  experience  in  geotechnical  investigations,  studies  and 
analysis,  including  ten  years  with  the  Pennsylvania  Department  of  Transporta¬ 
tion  as  District  Geotechnical  Engineer.  Has  had  responsibilities  for  all 
geotechnical  aspects  of  more  than  150  highway  and  structures  projects  in 
Pennsylvania,  New  Jersey,  and  West  Virginia  including  investigations  and 
development  of  remedial  measures  for  slope,  embankment  and  dam  failures. 

Bernard  Markunas,  BS,  Geology  -  Geology,  Groundwater  -  Geologist,  Geotechnical 
Group,  GFC&C.  Three-years  experience  in  geological  and  environmental  studies, 
geological  engineering  and  foundation  investigations.  Supervised  foundation 
investigations  for  pumping  stations,  water  and  sewage  treatment  plants  and 
dams;  supervised  a  coal  exploration  program  and  participated  in  environmental 
impact  assessments,  feasibility  studies  and  groundwater  contamination  monitoring 
programs.  Has  performed  assignments  in  Pennsylvania,  New  Jersey,  West  Virginia, 
and  Tennessee. 


Russell  S.  Klingensmith,  BSCE,  MS,  Sanitary  Engineering,  P.E.  -  Coal  and  Mineral 
Resources  -  Manager,  Mine  Drainage  Control  Group,  GFC&C.  Thirty-two  years 
experience  in  coal,  mining,  and  environmental  policy,  regulatory  and  control 
projects  and  programs,  including  17  years  supervisory  experience  with  the 
Commonwealth  of  Pennsylvania’s  mining  regulatory  agencies.  Has  participated 
in  the  preparation  of  mine  drainage  control  plans,  development  of  regulatory 
programs,  policy  establishment,  reclamation  planning,  watershed  investigation 
reports,  abandoned  mine  programs  and  groundwater  quality  studies.  Has  performed 
assignments  in  Pennsylvania,  Maryland,  and  West  Virginia. 

James  S.  Paxton,  BS,  Forestry,  Timber  Resources  -  Forester,  Forest  Land  Services, 
Inc.  Twenty-two  years  experience  in  professional  forestry  inventory  design, 
supervision,  installation,  computation  and  timber  appraisals.  Has  served  as 
a  forestry  consultant  for  over  twenty-years  and  been  actively  engaged  in  several 
positions  in  professional  forestry  organizations  and  forestry-related 
associations.  Has  served  in  advisory  capacities  to  Federal  and  State  agencies 
on  forest  research  management  and  logging  research  programs. 

Sandra  J.  Raredon,  BA,  MA,  Archeology  -  Archeological  Resources  -  James  Madison 
University.  Three-years  experience  as  graduate  assistant  in  the  Department  of 
Anthropology,  James  Madison  University.  Assisted  in  the  planning  and  execution 
of  archeological  surveys  and  research  programs.  Served-,  as  field  survey  team 
leader  and  principal  author  of  the  survey  report.  Currently  with  the  Depart¬ 
ment  of  Anthropology,  University  of  Tennessee. 

Clarence  R.  Geier,  BA,  MA,  Archeology,  Ph.D.  -  Archeological  Resources  -  Director, 
Archeological  Research  Center,  James  Madison  University.  Seven-years  as  Associate 
Professor  of  Anthropology  and  Director,  Archeological  Research  Center,  James 
Madison  University.  Has  served  as  consultant  to  U.S.  Forest  Service,  National 
Park  Service,  several  state  agencies  and  private  concerns  on  archeological 
matters.  Served  as  project  director  for  the  preparation  of  the  project  archeo¬ 
logical  survey  report. 

James  J.  Van  Gundy,  BS,  MS,  Biology,  Ph.D.  -  Local  Coordination,  Public  Partici¬ 
pation  -  Chairman,  Department  of  Environmental  Science  at  Davis  and  Elkins 
College.  Served  as  consultant  on  environmental  matters  for  the  U.S.  Forest 
Service  and  West  Virginia  Department  of  Natural  Resources  on  many  previous 
occassions.  Has  been  active  in  several  professional  academic  and  environmental 
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environmental  interests. 
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Federal  Highway  Administration 

Mr.  Merrill  W.  Nelson,  Division  Administrator 
2000  Federal  Office  Building 
500  Quarrier  Street 

Charleston,  West  Virginia  25301,  and 

Mr.  Thomas  0.  Edick,  Regional  Administrator 
Region  15,  Federal  Highway  Administration 
1000  Glebe  Road 
Arlington,  Virginia  22201 

U.S.  Department  of  Agriculture:  Soil  Conservation  Service 

Mr.  Harry  D.  Crickenberger 
P.  0.  Box  211 

Marlinton,  West  Virginia  24954,  and 

Mr.  Robin  Harvey 
P.  0.  Box  9 

Elkins,  West  Virginia  26241 

U.S.  Department  of  Interior,  Office  of  Surface  Mining 

Mr.  Charles  Beasley,  Director 
Region  1,  Office  of  Surface  Mining 
950  Kanawha  Blvd.,  East 
Charleston,  West  Virginia  25301 


West  Virginia  Department  of  Highways 

Mr.  Fred  Van  Kirk 
W.  Va.  Department  of  Highways 
1900  Washington  Street,  East 
Charleston,  West  Virginia  25305 

West  Virginia  Department  of  Natural  Resources 


Mr.  Peter  E.  Zurbuch,  Director 
Elkins  Operations  Center 
WV  DNR  Wildlife  Division 
P.  0.  Box  67 

Elkins,  West  Virginia  26241 

National  Radio  Astronomy  Observatory 

Mr.  William  Brundage,  Interference  Engineer 
National  Radio  Astronony  Observatory 
P.  0.  Box  2 

Green  Bank,  West  Virginia  24944 
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